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III SAMMENDRAG 
I  foraret  1985  udpegede  GD  XII  et  udefra  kommende  panel  til at  vurdere 
1984-1987-programmet  for  h~jtemperaturmaterialer  (HTM)  for  FFC  Petten  under 
hensyntagen til  relevante  resultater af  det  foregaende  (1980-1983)-program 
og  frems~tte henstillinger  om  retningslinjerne  for  det  kommende  program. 
Efter tre  m~der i  FFC  Petten  og  et  i  GD  XII,  Bruxelles,  f~rdiggjorde 
panelet  sin  vurderingsrapport  i  oktober  1985. 
I  bilagene til rapporten  findes  detaljerede  kommentarer  til de  fern  projek-
ter,  som  udg¢r  det  nuv~rende program,  idet  hovedresultaterne  af  vurderingen 
er  sammenfattet  i  selve  teksten,  efterfulgt af  konklusioner  og  en  r~kke 
henstillinger  vedr~rende kommende  aktiviteter. 
Panelet  finder,  at  sagkundskaben  og  faciliteterne  ved  FFC  Petten,  for  HTM-
program,  ti  ar efter dets  oprettelse  har  ydet  og  fortsat  yder  et positivt 
bidrag til en  omkostningseffektiv  anvendelse  af  h~jtemperaturmaterialer 
avancerede  teknologier.  Arbejdet  er  i  alle henseender  af  h¢j  kvalitet  og 
afspejler bade  personalets  og  administrationens  kompetence  og  sikrer,  at 
FFC  Petten  i  stigende grad  spiller en  bade  katalytisk og  koordinerende 
rolle  i  f~Llesskabsprogrammer, som  omfatter  h~jtemperaturlegeringer, 
keramiske  of  sammensatte  materialer. 
Det  er panelets opfattelse, at  arbejdet  kunne  g¢res  mere  effektivt gennem 
en  n~rmere tilknytning til  industrien.OQ ved  gennemf~relse af  mere  grundforsk-
ning til  st~tte for  den  anvendte  forskning.  Det  henstiller, at  FFC  Petten 
forts~tter med  at  v~re et overnationalt  center for  sagkundskab  og  forsyner 
F~llesskabet med  en  videnskabelig  tjeneste omfattende malrettet  forskning, 
information  og  data  vedr~rende  h~jtemperaturmaterialers egenskaber.  De  nu-
v~rende aktiviteter danner  et  godt  grundlag  for  opfyldelsen af  mals~tningerne 
i  1987-1990  FFC-programmet  med  hensyn  til sikkerhed  og  standarder. 
v KAPITEL  IV  - KONKLUSIONER  OG  HENSTILLINGER 
Konklusioner 
1.  Ti  ar efter oprettelsen af  HTM-program  har  FFC  Petten  nu  slaet sit navn 
fast  som  et overnationalt  center  for  sagkundskab  og  information  vedr~­
rende  h~jtemperaturmaterialer.  Panelet  finder,  at  denne  rolle fortsat  er 
n~dvendig for  en  forts~ttelse af  pr~konkurrencem~ssig forskning  under 
anvendelse  af  avancerede  kostbare faciliteter og  for  at  katalysere og 
koordinere  eksterne  forskningsaktiviteter,  som  vil  kunne  komme  F~lles­
skabet  til gode. 
2.  Panelet  finder,  at  mals~tningerne i  HTM-programmet  med  henblik  pa  at til-
skynde  udviklingen  inden  for  F~llesskabet af  h~jtemperaturmaterialer, 
som  er  n~dvendige for  avancerede  teknologier,  er blevet  opfyldt  i  1980-
1983-programmet  og  sandsynligvis vilblive ofpyldt  i  1984-1987-programmet. 
3.  Man  tilslutter sig den  strategi, der  er  anvendt  for  at  opfylde  ovenn~vQte 
mals~tning, og  mals~tningerne for  de  projekter,  der  er medtaget  i  begge 
fire-arige  programmer.  Delmalene  for  aktiviteterne  inden  for hvert  pro-
jekt er veldefinerede,  og  man  v~rds~tter den  praksis  med  mellemrum  at 
gennemga  de  fremskridt,  der  er gjort  med  arbejdet  i  det  l~bende program. 
En  noget  klarere definition  af  nogle  projektmal  ville have  sat  os  i  stand 
til mere  pr~cist at  vurdere,  ;  hvilken  udstr~kning  mals~tningerne er op-
fyldt.  Med  henblik  pa  en  mere  omfattende  vurdering  af  malene  for  de  tre 
fors~gsprojekter vil det  v~re  n~dvendigt at  indarbejde  mere  industrielt 
afg~rende parametre  i  et  udvidet  program. 
4.  De  fem  igangv~rende projekter danner  et  sammenh~ngende HTM-program,  som 
spiller en  vigtig rolle  pa  europ~isk plan.  Fors~gsprojekterne med  under-
s~gelser af  metaller  og  Legeringer  og  af  delkomponenter  er vel  integre-
rede  i  samarbejdsprogrammer  med  omkostningsdeling  <COST  501  og  505),  og 
projektet  vedr~rende teknisk  keramik  vil  om  kort  tid blive slaet  sammen 
med  den  f~lles aktion  om  samarbejde  inden  for  rastoffer  (teknisk  keramik). 
Vi  er  imponerede  af  den  tjeneste,  som  ydes  af  HTM-informationscentret, 
og  haber,  at  den vi.l.bl ive  udvidet  tiL at  omfatte  passende  amerikansk  og 
VI japansk  information.  Om  kort  tid vil  HTM  databanken  med  indf¢relsen  af 
on-Line  brugerservice blive stillet til  radighed  for  medlemmer  inden  for 
F~Llesskabet.  Vi  hilser den  ¢gede  anvendelse  af  sagkundskaben  ved  Petten 
fra  de  forskellige  generaldirektoraters  side  (XII  og  XIII)  med  henblik 
pa  bidrag til  F~Llesskabets sektorbestemte  mals~tninger velkommen. 
5.  Vi  finder,  at  det  nuv~rende HTM-program  b¢r  udvides  i  et  st~rkt samarbejde 
med  industrie~ for  at  sikre,  at  dataene  er  relevante  for  repr~sentative 
driftsbetingelser  i  fabriksanl~g, og  at  den  resulterende  metodologi  til 
forudsigelse  af  Levetid  er  acceptabel  for  anvendelse  ved  projekteringen 
af  industrianl~g.  Arten  og  omfanget  af  unders¢gelserne  vedr¢rende  teknisk 
keramik  er betimelige  relation til  F~Llesskabets kommende  samfunds¢ko-
nomiske  udvikling.  Pa  grund  af  manglen  pa  fastlagte  produktionsveje  og 
specifikationer  for  avancerede  keramiske  materialer b¢r  arbejdet  med  sty-
ringen  af  fabrikationsvariable  forts~ttes sidel¢bende  med  tilvejebringel-
sen  af  krybnings- og  tr~thedsdata under  kontrollerede  korrosionsbetingel-
ser. 
6.  Panelet  er  imponeret  af  den  h¢je  kvalitet  af  arbejdet  ved  Petten,  som 
kan  male  sig  med  et  hvilket  som  helst  nationalt  Laboratorium,  som  pa  til-
svarende  made.  har  til opgave  at  fastsla  palidelige  reproducerbare  data 
og  Levere  en  videnskabelig data- og  informationsservice.  Aktiviteterne 
i  det  nuv~rende HTM-program  g~Lder hovedsagelig  anvendt  forskning,  uden 
at deter muligt  klart  at  fastsla  nogen  grundforskning.  Vi  f¢Ler,  at  en 
vis  grundforskning  af  nedbrydnings- og  fejlmekanismer  i  ~TM b¢r  tilskyn-
des  inden  for  huset  og  involvere det  faste  personale eller  v~re emnet 
for  en  doktorgrad  eller ske  i  samarbejde  med  FFC  Ispra eller pa  kontrakt 
ved  udvalgte universiteter. 
7.  Ressourcerne  for  det  nuv~rende <1984-1987)  HTM-program  synes  at  vore til-
str~kkelige.  Selv  om  arbejdet  i  stigende grader  tv~rfagligt, og  de  per-
sonalem~ssige  begr~nsninger endnu  ikke  har  naet  et  skadeligt  omfang,  vil 
der  efter vor  opfattelse blive brug  for  ¢gede  ressourcer  for  at  tilveje-
bringe  en  mere  omfattende  databank  og  sikre, at  der  sker  en  for¢gelse 
af  bidraget til  f~Llesskabsaktioner.  Vi  kunne  ogsa  t~nke os  at seen mere 
VII omfattende  st¢tteaktivitet vedr¢rende  h¢jtemperatur-legeringers  fysik 
og- til sin tid- keramiske  stoffer  med  henblik  pa  at  opna  en  dybere 
forstaelse  af  forringelsen  af  disse  i  korroderende  milj¢er.  En  mulighed 
for  at  gennemf¢re  dette mere  omfattende  arbejde er  at  optimere  ressour-
cerne  i  de  pag~ldende  FFC-anl~g inden  for  relevante materialeomrader  <se 
henstilling  4). 
8.  Panelet  finder,  at  de  fremragende  milj¢fors¢gsfaciliteter  sammen  med  de 
for  nyligt  udviklede  laboratorier til behandling  af  keramiske  materialer 
og  karakteriseringen af  keramisk  pulver er et  trumfkort  for  F~llesskabet, 
som  der  b¢r  g¢res  grundigt  opm~rksom pa,  saledes  at  teknikkerne  og  udsty-
ret  kan  indf¢res af  f~Llesskabsmedlemmer og  udnyttes  af  flere  forsknings-
studerende  fra  F~llesskabet. 
Henstillinger 
1.  FFC  Petten  b¢r  forts~tte med  at  v~re et  center  for  fa~kundskab vedr¢rende 
h¢jtemperaturmaterialer og  yde  en  videnskabelig service- malrettet  forsk-
ning,  data  og  information  om  egenskaber- til  F~llesskabet. 
2.  Pa  den  ene  side  b¢r  FFC  Pettens  koordinerende,  ledende  og  radgivende  rolle 
gradvis ¢ges  i  takt  med,  at dets autoritet ogkompetence  vokser.  Paden 
anden  side  kan  sagkundskab  kun  erhverves  og  vedligeholdes  ved  aktiv  invol-
vering  i  eksperimentel  videnskab  og  teknologi,  og  der  b¢r  derfor  afs~ttes 
tilstr~kkelige ressourcer til at  opretholde  fors¢gsaktiviteter  af  h¢j 
kvalitet  ved  Petten. 
3.  FFC  Pettens  rolle  som  katalysator  b¢r  opmuntres,  navnlig  inden  for  tek-
nisk  keramik.  Trods  den  heldige  gennemf¢relse  af  COST  50  og  det  lovende 
samarbejde  inden  for  COST  501  og  505  b¢r  forskningen  i  Petten af  h¢jtem-
peraturlegeringers  adf~rd  forts~tte. 
4.  T~ttere og  hyppigere  forbindelser  med  industrien er af  v~sentlig betydning 
for  i  h¢jere  grad  at  g¢re  industrien klar over  aktiviteterne  i  Petten,pa  ny 
at  bekr~fte gyldigheden ogprioriteten af  F&U-behov  og  at  sikre,  at  teknologi-
og  dataoverf¢rsel til  F~llesskabets industrier foregar  hurtigt. 
VIII 5.  Muligheden  af  at  opna  en  vis  indt~gt fra  arbejdet  i  FFC  Petten  med  hen-
syn  til betaling for  afpr¢vningen  af  materialer  i  de  enestaende  FFC  Petten-
faciliteter b¢r  omhyggeligt  overvejes.  Dette ville give  den  foregaende 
henstilling yderligere  v~gt. 
6.  Der  b¢r  overvejes  en  tovejsstrategi,  scm  muligg¢r  en  korrelation af  labo-
ratoriedata  og  industridata  for  korrosionsfors¢g  pa  metaller og  keramiske 
materialer. 
7.  Der  b¢r  udf¢res  mere  strategisk  forskning  (dvs.  grundforskning til st¢tte 
for  den  anvendte  forsknings  mals~tninger) f.eks.  af  den  fysiske  fortolk-
ning  af  forringelse  og  brud  hos  metaller,  keramiske  og  sammensatte  mate-
rialer og  med  hensyn  til metoder  til forudsigelse  af  levetid. 
8.  De  fremtidige  retningslinjer  for  projektet  yedr¢rende  teknisk  keramik 
b¢r  omhyggeligt  overvejes  pa  grund  af  dets  store potentielle omfang,  som 
omfatter produktionsvariable  og  vekselvirkninger  mellem  sammens~tning/ 
mikrostruktur/egenskaber  hos  bade  keramiske  materialer  og  keramisk-matrix 
sammensatte  stoffer. 
9.  vores  egenskab  af  radgiver  for  programforvaltningsudvalget  for  HTM 
Petten-programmet  henstiller vi, at dette  regelm~ssigt overvager  program-
mets  fremskridt  og  forvaltning. 
10.  Personaleressourcerne  ved  Petten  b¢r  gennemgas  for  at  sikre,  at  der  er 
en  passende  balance  mellem  videnskabsm~nd,  ingeni¢rer,  Ledende  teknikere 
og  administrativt  personale  og  Ligeledes  en  acceptabel  aldersfordeling, 
sa  man  er  i  stand til at  l¢se  opgaverne  i  forbindelse  med  det  kommende 
4-arige  program. 
11.  Kendskabet  til  FFC  Petten-faciliteterne b¢r  udbredes til st¢rre kredse, 
og  en  effektiv anvendelse  af  disse faciliteter b¢r  overvejes  i  forbindelse 
med  en  for¢get  udnyttelse  heraf  fra  videnskabsm~nd og  ingeni¢rer,  scm 
inviteres fra  F~Llesskabets medlemslande.  Der  kan  v~re etbehov  for  at 
offentligg¢re forskningsteknikker  i  sig  selv  mere  detaljer,  maske  kol-
lektivt  og  adskilt  fra  resultaterne  af  forskningen. 
IX 12.  Vi  henstiller,  at  der  l~gges  st~rre  v~gt pa  en  vurdering  af  dataene til 
HTM  databanken. 
13.  Forvaltningen og  radgiverne  af  FFC  Petten  b~r overveje  behovet  for  bade 
kort- og  langsigtede  mals~tninger,  idet  de  sidstn~vnte  str~kker sig ud 
over  programmernes  4-arige  cyklus. 
14.  Idet  vi  m~rker os  det  tilfredsstillende samarbejde  mellem  FFC  Petten og 
FFC  Ispra  om  HTM  databanken  og  vedr~rende projekt  2,  anbefaler  vi  et  sn~v­
rere  samarbejde  mellem  egnede  FFC-anl~g med  henblik  pa  en  optimering  af 
ressourcerne  i  forbindelse  med  kommende  materialeaktiviteter. 
15.  Med  hensyn  til den  fremtidige  orientering af  Petten-programmet  anser  vi 
de  nuv~rende aktiviteter for  at  v~re et  godt  grundlag  for  at  l~se den 
foreslaede  opgave  for  FFC  for  1987-1990  vedr~rende sikkerhed  og  standarder. 
16.  Personalet  ved  FFC  Petten  b~r tilskyndes til at  spille en  mere  vidtskuende 
og  nyskabende  rolle  med  hensyn  til forbedringen  af  materialer til  h~jtem­
peraturanvendelser. 
X ZUSAMMENFASSUNG 
Im  Fruhjahr  1985  gab  die  GD  XII  einem  externen  Ausschun  den  Auftrag,  das 
Programm  Hochtemperaturwerkstoffe  1984-87  der  GFS  Petten  unter 
Berucksichtung  relevanter  Ergebnisse  aus  dem  vorherigen  Programm  (1980  bis 
1983)  zu  bewerten  und  Empfehlungen  fur  die  Ausrichtung  des  kunftigen 
Programms  auszuarbeiten.  Nach  drei  Sitzungen  bei  der  GFS  Petten  und  einer 
Sitzung  bei  der  GD  XII  in  Brussel  stell  te  der  Ausschu8  seinen 
Bewertungsbericht  im  Oktober  1985  fertig. 
Detaillierte  Bemerkungen  zu  den  funf  Vorhaben  des  Laufenden  Programms  sind 
als  Anhange  dem  Bericht  beigefugt.  Den  wesentlichen  Ergebnissen  der 
Bewertung,  die  im  Hauptteil  zusammengefa8t  sind,  folgen  Schlunfolgerungen 
und  eine  Reihe  von  Empfehlungen  fur  kunftige  Tatigkeiten. 
Der  Ausschu8  ist der  Auffassung,  da8  die  Sachkenntnis  und  die  Anlagen  der 
GFS  Pet ten,  zehn  Jahre  nach  der  Aufstel Lung  des  Programms  Hochtempe-
raturwerkstoffe,  einen  positiven  Beitrag  zur  kostenwirksamen  Anwendung 
dieser  Werkstoffe  in  fortgeschrittenen  Technologien  geleistet  haben  und 
Leisten.  Die  Arbeit  ist  von  einheitlich  hoher  Qualitat  und  spiegelt  die 
Kompetenz  sowohl  der  Mitarbeiter  als  auch  der  Leitung  wieder  und  stellt 
sicher,  dan  die  GFS  Petten  in  zunehmendem  Ma8e  eine  katalytische  und 
koordinierende  Aufgabe  im  Rahmen  der  Gemeinschaftsprogramme,  die 
Hochtemperaturlegie- rungen,  Keramik  und  Verbundstoffe  betreffen, erfullt. 
Der  Ausschu8  vertritt die  Meinung,  dan  die Wirksamkeit  der  Arbeiten  durch 
engere  Kontakte  mit  der  Industrie  und  durch  eine  verstarkte  Grundlagen-
forschung  zur  Unterstutzung  der  angewandten  Forschungsstudien  verbessert 
werden  konnte.  Er  empfiehlt,  dan  die  GFS  Petten  auch  weiterhin  als 
supranat ion ales· Zent rum  der  Sachkenntni s  auft ret  en  und  der  Gemeinschaft 
ei nen  wi ssenschaft lichen  Dienst  bi eten  sol Le,  der  anwendungsori ent i erte 
Forschung,  Informationen  uber  Hochtemperaturwerkstoffe  und  Daten  uber  ihre 
Eigenschaften  umfaAt.  Die  derzeitigen  Tatigkeiten sind  eine  gute  Grundlage, 
urn  den  Auftrag  "Sicherheit  und  Normen"  des  GFS-Programms  1987-90  zu 
erful Len. 
XI KAPITEL  IV  - SCHLUSSFOLGERUNGEN  UND  EMPFEHLUNGEN 
SchluAfolgerungen 
1.  Zehn  Jahre  nach  der  Aufstellung  des  Programms  Hochtemperaturwerkstoffe 
nimmt  die  GFS  Petten  heute  einen  festen  Platz  als  supranationales 
Zentrum  der  Sachkenntnis  und  Information  uber  diese Werkstoffe  ein.  Der 
AusschuA  ist der  Auffassung,  da~ diese  Rolle  fur  die  Durchfuhrung  von 
vorwettbewerblichen  Forschungsarbeiten,  bei  denen  technisch  aufwendige 
und  kostspiel  ige  Anlagen  verwendet  werden,  und  die  Stimul ierung  und 
Koordinierung  der  externen  Forschungstatigkeiten,  die  der  Gemeinschaft 
zugute  kommen,  auch  weiterhin  notwendig  sein  wird. 
2.  Der  Auscchu~ ist der  Auffasung,  da~ das  Ziel  des  Programms  Hochtempera-
turwerkstoffe,  d.h.  die  Entwicklung  von  Hochtemperaturwerkstoffen,  die 
fur  fortgeschrittene  Technologien  notwendig  sind,  innerhalb  der 
Gemeinschaft  zu  fordern,  im  Rahmen  des  Programms  1980-83  erreicht wurde 
und  voraussichtlich  auch  im  Programm  1984-1987  erreicht  werden  wird. 
3.  Der  Ausschu~ ist mit  der  Strategie fur  die  Erreichung  des  obengenannten 
Ziels  sowie  mit  den  Zielen  der  in  den  beider"!  Vierjahresprogrammen 
enthaltenen  Vorhaben  einverstanden.  Die  Teilziele fur  die  Tatigkeiten 
innerhalb  jedes  Vorhabens  sind  gut  definiert.  Der  Ausschu~ bewertet  es 
als positiv,  da~ Verfahren  zur  Uberprufung  der  Etappenziele  eingesetzt 
wurden,  urn  den  Fortschritt  der  Arbeiten  im  Rahmen  des  Laufenden  Pro-
gramms  zu  bewerten.  Mit  einer praziseren  Definition einiger  Ziele ware 
es  rnoglich  gewesen,  genauer  festzustellen,  inwieweit  die  Ziele erreicht 
wurden.  Im  Hinblick  auf  eine weitgehende  Erreichung  der  Ziele der  drei 
Versuchsvorhaben,  erwei st  es  s i ch  a ls  notwendi g,  meh r  i ndust rieL l 
bedeutsame  Parameter  in  ein  umfassenderes  Programm  aufzunehmen. 
4.  Die  funf  Laufenden  Vorhaben  bi Lden  ein  in  sich  geschlossenes  Programm 
Hochtemperaturwerkstoffe  dem  auf  europaischer  Ebene  eine  wichtige  Auf-
gabe  zukommt.  Die  Versuchsvorhaben  betreffend  Untersuchungen  von 
Metal len  und  Legierungen  sowie  von  Tei lkomponenten  sind  in  Koopera-
tionsprogramme  auf  Kostenteilungsbasis  CCOST  501  und  505)  einbezogen. 
Ein  Vorhaben  uber  technische  Keramik  wird  demnachst  mit  dem  gemeinsamen 
Programm  Rohstoffe  Ctechnische  Keramik)  assoziert  werden. 
XII Der  Ausschuf3  ist  beeindruckt  von  dem  Dienst,  den  das  Informations-
zentrum  fur  Hochtemperaturwerkstoffe  bietet  und  hofft,  daf3  auch 
entsprechende  amerikanische  und  japanische  Informationen  in  diesen 
Dienst  aufgenommen  werden.  Durch  den  On-l ine-Benutzerdienst  wi rd  die 
Datenbank  fur  Hochtemperaturwerkstoffe  bald  auch  den  Mitgl iedstaaten 
zur  Verfugung  stehen.  Der  Ausschuf3  begruf3t  es,  daf3  die 
Generaldirektionen  XII  und  XIII  fur  Beitrage  zu  fachbezogenen 
Gemeinschaftszielen  in  wachsendem  Maf3e  die  Sachkenntnis  der 
Forschungsanstalt  Petten  in  Anspruch  nehmen. 
5.  Der  Auschuf3  ist der  Auffassung,  daf3  das  vorliegende  Programm  Hochtem-
peraturwerkstoffe  durch  eine  verstarkte  Zusammenarbeit  mit  der 
Industrie  erweitert  werden  sollte,  um  sicherzustellen,  daf3  die  Daten 
reprasentative  Betriebsbedingungen  von  Anlagen  wiedergeben  und  die  sich 
daraus  ergebene  Methodolcgie  der  Lebensdauervorhersage  fur  Kon-
strukteure  von  Industrieanlagen  anwendbar  ist.  Die  Art  und  der 
Themenkreis  der  Untersuchungen  im  Bereich  der  technischen  Keramik 
entsprechen zeitlich der  kunftigen  soziookonomischen  Entwicklung  in  der 
Gemeinschaft.  Da  festgelegte  Fertigungsverfahren  und  Spezifikationen 
fur  die  fortgeschrittene  Keramik  fehlen,  sollten die  Arbeiten  uber  die 
Kontrolle  von  Einfluf3grof3en  bei  der  Fertigung  parallel  zur  Erfassung 
von  Daten  uber  das  Kriechen  und  die  Ermudung  unter  kontrollierten 
Korrosionsbedingungen  fortgesetzt  werden. 
6.  Der  Ausschuf3  ist  von  der  hohen  Qualitat  der  Arbeiten  in  Petten 
beeindruckt,  die  voll  und  ganz  der  Qualitat  jedes  vergleichbaren 
einzelstaatlichen  Labors  entspricht,  das  sich  in  ahnlicher  Weise 
bemuht,  zuverlassige  reproduzierbare  Daten  zu  bestimmen  und  einen 
wi ssenschaft lichen  Daten- und  Informat i ondi enst  anzubi eten.  Die 
Arbeiten  im  laufenden  Programm  Hochtemperaturwerksotffe  beziehen  si ch 
im  wesentlichen  auf  die  angewandte  Forschung,  wahrend  eine  Grundlagen-
forschung  nicht  eindeutig  zu  erkennen  ist.  Der  Ausschuf3  ist  der 
Auffassung,  daf3  best i mmte  Arbei ten  i m  Zusammenhang  mit  der  Grund-
lagenforschung  uber  Fragen  der  Verschlechterung  und  der  Versagens-
mechanismen  von  Hochtemperaturwerkstoffen  gefordert  werden  sollten. 
Diese  konnten  in  der  Anstalt  selbst  von  den  dortigen  Mitarbeitern  oder 
Doktoranden/bzw. 
GFS  Ispra.  im 
Jungakademikern  oder  aber  in  Zusammenarbeit  mit  der 
Rahmen  von  Vertragen  an  ausgewahlten  Universitaten 
durchgefuhrt  werden. 
XIII 7.  Die  Mittel  fur  das  laufende  Programm  Hochtemperaturwerkstoffe  <1984-
1987)  schei nen  angemessen  zu  sei n.  Obg lei ch  die  Arbei t  in  wachsendem 
Ma~e  multidisciplinar  ausgerichtet  ist  und  sich  die  personellen 
Beschrankungen  noch  nicht  nachteilig  ausgewirkt  haben,  ist der  Ausschu~ 
der  Auffassung,  da~ mehr  Mittel  notwendig  sein  werden,  urn  eine  umfas-
sendere  Datenbank  aufzubauen  und  s i cherzuste llen,  da~  ei n  wachsende 
Beitrag  zu  den  Aktionen  der  Gemeinschaft  geleistet  wird.  Der  Ausschu~ 
wurde  es  au~erdem  begru~en,  wenn  die  Physik  der  Hochtemperatur-
legierungen  und  schl  ie~l  ich  die  Keramik  starker  gefordert  wurden,  urn 
ihre  Verschlechterung  in  einer  korrosiven  Umgebung  besser  zu  verstehen. 
Urn  diese  zusatzlichen  Arbeiten  durchfuhren  zu  konnen,  konnten  z.B.  die 
Mittel  der  entsprechenden  GFS-Anstalten  in  den  einschlagigen  Werkstoff-
bereichen optimiert  werden  <siehe  Empfehlung  4). 
8.  Der  Ausschu~ i st  der  Auffassung,  da~  die  hervorragenden  Umwe l ttest-
anlagen  zusamen  mit  den  neuerstellten Laboratorien  fur  die  Verarbeitung 
von  Keramik  und  die  Prufung  der  Eigenschaften  von  Keramikpulvern  einen 
Aktivposten  der  Gemesinchaft  darstellen  der  besser  bekanntgemacht 
werden  sollte,  damit  die  Techniken  und  die  Anlagen  von  den  Geme;.n-
schaftslandern  ubernommen  und  von  mehr  Studenten  in  der  Gemeinschaft 
verwendet  werden  konnen. 
Empfehlungen 
1.  Die  GFS  Petten  sollte  auch  weiterhin  als  Zentrum  der  Sachkenntnis  fur 
Hochtemperaturwerkstoffe  fungieren  und  der  Gemeinschaft  wi ssenschaft-
liche  Dienste  anbieten  (anwendungsorientierte  Forschung,  Informationen 
und  geeinschaftsspezifische  Daten). 
2.  Auf  der  einen  Seite  sollten  die  koordinierenden,  leitenden  und 
XIV 
beratenden  Aufgaben  der  GFS  Petten  im  Rahmen  ihrer  wachsenden  Kapazitat 
und  Kompetenz  nach  und  nach  zunehmen.  Auf  der  anderen  Seite  wi rd 
Sachkenntnis  nur  durch  eine  aktive  Beteiligung  an  der  experimentellen 
Wi ssenschaft  und  Tee hno log i e  erwo rben  und  auf rechterha l ten.  Desha lb 
sollten ausreichende  Mittel  darauf  verwandt  werden,  da~ in  Petten  auch 
weiterhin qualitativ  hochwertige  Versuche  durchgefuhrt  werden. 3.  Die  katalytische  Rolle  der  GFS  Petten  sollte  insbesondere  auf  dem 
Gebiet  der  technischen  Keramik  gefordert  werden.  Trotz  des  Erfolgs  von 
COST  50  und  der  vielversprechenden  Zusammenarbeit  im  Rahmen  der  COST-
Aktionen  501  und  505  sollten  in  Petten  auch  weiterhin  Forschungs-
arbeiten  uber  das  Verhalten  von  Hochtemperaturlegierungen  durchgefuhrt 
werden. 
4.  Engere  und  haufigere  Kontakte  mit  der  Industrie  sind  wesentlich,  damit 
die  Industrie  in  verstarktem  Mane  auf  die  Tatigkeiten  in  Petten 
aufmerksam  gemacht,  die  Gultigkeit  und  Prioritat  der  FuE-Erfordernisse 
bestatigt  und  sichergestellt  wird,  dan  der  Technologie- und 
Datentransfer  an  die  Industrien der  Gemeinschaft  schnell  erfolgt. 
5.  Die  Moglichkeit,  sich  urn  eine  gewisse  Vergutung  der  in  der  GFS  Petten 
durchgefuhrten  Arbeit  zu  bemuhen,  urn  so  die  Kosten  fur  die  Werkstoff-
versuche  in  den  einzigartigen Anlagen  der  GFS  Petten  decken  zu  konnen, 
sollte  sorgfaltig  gepruft  werden.  Dies  geht  in  dieselbe  Richtung  wie 
die  vorausgehende  Empfehlung. 
6.  Eine  Doppelstrategie  mit  der  die  Korrelation  von  Daten  aus  Korrosions-
versuchen  mit  Metallen  und  Keramik,  die  im  Labor  und  in  der  Industrie 
durchgefuhrt  Werden,  ermoglicht  wird,  sollte  in  Betracht  gezogen 
werden. 
7.  Es  sollten  mehr  strategische  Forschungsarbeiten  (d.h.  Grundlagen-
forschung  zur  Unterstutzung  der  angewandten  Forschung),  z.B.  uber  die 
physikalische  Deutung  der  Verschlechterung  und  des  Bruchs  von  Metallen, 
Keramik  und  Verbundwerkstoffen  sowie  uber  die  Methoden  zur  Vorhersage 
der  Lebensdauer  durchgefuhrt  werden. 
8.  Die  kunftige  Ausrichtung  des  Vorhabens  Technische  Keramik  sollte 
sorgfaltig gepruft  werden,  da  die  potentielle  Tragweite  sehr  breit  ist 
und  Fertigungsvariablen  sowie  Wechselwirkungen  zwischen  Zusammen-
setzung,  Mikrogefuge  und  Eigenschaften  sowohl  fur  Keramik  als  auch  fur 
Keramik-Matrix-Verbundwerkstoffe,  umfasst. 
9.  Der  Ausschun  nimmt  die  Rolle  des  BVKA  im  Rahmen  des  Programms 
Hochtemperaturwerkstoffe  von  Petten  zur  Kenntnis  und  empfiehlt,  dan  er 
den  Fortschritt  der  Arbeiten  und  die  Leitung  des  Programms  eng 
uberwachen  soll. 
XV 10.  Der  Persona lbestand  in  Pet ten  so ll  te  uberpruft  werden,  urn  si cherzu-
stellen,  da~ ein angemessenes  Gleichgewicht  zwischen  Wissenschaftlern, 
Ingenieuren,  Managern,  Technikern  und  Verwaltungspersonal  besteht  und 
der  Altersaufbau  annehmbar  ist,  urn  die  Aufgaben  und  Ziele  des  nachsten 
Vierjahresprogramms  erfullen  zu  konnen. 
11.  Die  Anlagen  der  GFS  Petten  sollten  besser  bekanngemacht  werden.  Ihre 
wirksame  Verwendung  sollte  im  Zusammenhang  mit  ihrer  starkeren  Nutzung 
durch  externe  Wissenschaftler  und  Ingenieure,  die  aus  den  Mitgl ied-
staaten  der  Gemeinschaft  eingeladen  werden,  untersucht  werden.  Dazu 
konnte  es  s i ch  a ls  nutz l i ch  erwei sen,  nahere  Angaben  zu  Forschungs-
techniken  an  sich,  vielleicht  zusammengenommen  und  von  den  Forschungs-
ergebnissen getrennt,  zusammenzustellen  und  zu  veroffentlichen. 
12.  Der  Ausschu~ empfiehlt,  die  Bewertung  der  Daten  fur  die  Datenbank  fur 
Hochtemperaturwerkstoffe  starker  zu  betonen. 
13.  Die  Leitung  der  GFS  Petten  sowie  ihre Berater sotlten prufen,  ob  nicht 
sowohl  kurz  - als  auch  langfristige  Ziele  notwendig  sind,  wobei  die 
langfristigen  Ziele  uber  den  Vierjahreszeitraum  der  Programme 
hinausgehen  sollten. 
14.  Trotz  der  zufriedenstellenden  Zusammenarbeit  zwischen  der  GFS  Petten 
und  der  GFS  Ispra  auf  dem  Gebiet  der  Datenbank  fur  Hochtemperatur-
werkstoffe  und  des  Vorhabens  2,  empfi eh l t  der  Ausschu~  ei ne  engere 
Zusammenarbeit  zwischen  den  entsprechenden  GFS-Anstalten  im  Hinblick 
auf  eine  Optimierung  der  Mittel  fur  kunftige  Tatigkeiten  auf  dem  Gebiet 
der  Werkstoffe. 
15.  Angesichts  der  kunftigen  Ausrichtung  des  Programms  fur  Pet ten 
betrachtet  der  Ausschu~ die  jetzigen  Tatigkeiten  als  eine  gute  Grund-
lage  fur  die  GFS,  um  den  vorgeschlagenen  Auf trag  "Sicherheit  und 
Normen"  des  Programms  1987-90  zu  erfullen. 
16.  Die  Mitarbeiter  der  GFS  Petten  sollten  ermutigt  werden,  einen  mehr 
zukunftsweisenden  und  innovativen  Standpunkt  im  Hinblick  auf  die  Ver-
besserung  der  Werkstoffe  fur  Hochtemperaturanwendungen  zu  ubernehmen. 
XVI SYNTHESE 
Au  printemps  de  l'annee  1985,  La  DG  XII  a  nomme  un  groupe  d'experts 
exteri eurs  pour  eva luer  le  programme  "Materi aux  a Haute  Temperature"  CMHT) 
1984-1987,  du  CCR-Petten,  compte  tenu  des  realisations  pertinentes  du 
programme  precedent  (1980-1983),  et  emettre des  recommandations  concernant 
l'orientation du  programme  futur.  Apres  trois  reunions  au  CCR,  a Petten,  et 
une  reunion  a  La  DG  XII,  a  Bruxelles,  le  groupe  a  acheve  son  rapport 
d'evaluation  en  octobre  1985. 
Des  commentaires  detailles  concernant  les  cinq  projets  du  programme  actuel 
figurent  dans  les  annexes  au  rapport,  les  conclusions  principales  de 
l'evaluation  etant  resumees  dans  le  texte  principal  qui  est  suivi  des 
conclusions  et  d'un  certain  nombre  de  recommandations  relatives  aux 
activites  futures. 
Le  groupe  d'evaluation  estime  que  Les  competences  et  les  installations  du 
CCR  de  Petten,  pour  le  programme  MHT,  ont  apporte  et  apportent,  10  ans 
apres  La  creation  de  ce  dernier,  une  contribution  importante  a 
l'application  rentable  des  materiaux  a  haute  temperature  dans  les 
technologies  de  pointe.  Grace  aux  travaux  qui  sont  taus  de  niveau 
qualitatif  eleve  et  refletent  La  competence  du  personnel  et  de  La  gestion, 
le  CCR  de  Petten  joue  un  role  croissant  de  catalyseur  et  de  coordination 
des  programmes  communautai res  concernant  Les  alL i ages,  les  ceramiques  et 
les  composites  destines a une  utilisation a haute  temperature. 
Le  groupe  considere  que  l'efficacite  des  travaux  pourrait  etre  amelioree 
grace  a  l 'etabl  iSSement  de  liaiSOnS  pLUS  etraiteS  aVeC  l I indUStrie  et  aU 
developpement  des  recherches  fondamentales  venant  etayer  les  etudes  de 
recherche  appliquee.  I l  recommande  que  le  CCR  de  Pet ten  pour sui ve  ses 
activites  en  tant  que  centre  supranational  de  competences  fournissant  a  La 
Communaute,  un  service scientifique  qui  couvre  La  recherche  orientee  vers 
les  applications  ainsi  que  Les  donnees  et  informations  concernant  Les 
propri etes  des  materi aux  a  haute  temperature.  Les  act i vi tes  actueLLes 
constituent  une  base  solide  pour  L'accomplissement  de  La  mission  "surete et 
normes"  du  programme  CCR  1987-1990. 
XVII CHAPITRE  IV  - CONCLUSIONS  ET  RECOMMANDATIONS 
Conclusions 
1.  Dix  ans  apres  La  creation  du  programme  MHT,  Le  CCR-Petten  est 
aujourd
1hui  un  centre  supranational  bien  etabli  de  competence  et 
d
1informations  relatives  aux  materiaux  a haute  temperature.  Le  groupe 
d 
1 evaLuation  cons idere  que  ce  role  reste  necessai re  pour  La  pour suite 
des  recherches  precompetitives utilisant  des  installations perfection-
nees  et  t res  coOteuses  permettant  de  cat  a Lyser  et  de  coordonner  des 
activites de  recherche  exterieures benefiques  pour  La  Communaute. 
2.  Le  groupe  estime  que,  dans  Le  cadre  du  programme  1980-1983,  La 
realisation  de  L
1objectif  du  programme  materiaux  a haute  temperature,  a 
savoir  d
1encourager  au  sein  de  La  Communaute  Le  developpement  de 
materiaux  a  haute  temperature  necessai res  pour  Les  technologies. de 
pointe,  a  progresse  dans  La  bonne  voi e  et  que  vrai semb Lab Lement  cet 
objectif  sera  pleinement  atteint  par  Le  programme  1984-1987. 
3.  Nous  approuvons  La  strategie adoptee  pour  atteindre  ce  but  ainsi  que  Les 
projets  inclus  dans  Les  deux  programmes  quadriennaux.  Les  sous-objectifs 
de  chaque  proj et  ont  ete  bien  def i ni s  et  nous  apprec ions  Le  recours  a 
des  procedures  de  revision  des  etapes  importantes  pour  evaluer 
L 
1 avancement  des  travaux  du  programme  actue L.  Si  La  definition  de 
certains  objectifs  de  projets  avait  ete  un  plus  affinee,  nous  aurions 
ete  en  mesure  d
1evaluer  avec  plus  de  precision  La  mesure  dans  Laquelle 
ces  objectifs ont  ete atteints.  En  ce  qui  concerne  La  pleine  realisation 
des  trois  projets  experimentaux,  il  faudra  integrer  dans  un  programme 
elargi  des  parametres  plus  significatifs du  point  de  vue  industriel. 
4.  Les  cinq  projets  actuels  constituent  un  programme  "Materiaux  a  Haute 
Temperature"  CMHT)  coherent  qui  joue  un  role  important  au  niveau 
europeen.  Les  projets experimentaux  concernant  Les  etudes  de  metaux  et 
d
1alliages  ainsi  que  de  sous-composants  sont  bien  integres  dans  des 
programmes  de  collaboration a frais  partages  (COST  501  et  COST  505),  et 
Le  projet  concernant  Les  ceramiques  destinees  a  des  applications  en 
ingenierie  sera  sous  peu  associe  a  L
1action  conjointe  de  collaboration 
XVIII relative  aux  matieres  premieres  (ceramique  technique).  Le  centre 
d'information  MHT  nous  a  particulierement  impressionnes  et  nous  esperons 
qu'il  sera  etendu  pour  inclure  les  informations  americaines  et 
japonaises  adequates.  Dans  un  proche  avenir,  grace a  La  mise  en  oeuvre 
d'un  service  en  Ligne  pour  les  utilisateurs,  La  banque  de  donnees  MHT 
sera  mise  a La  disposition des  membres  de  La  Communaute.  Nous  soulignons 
l'interet  que  presente  L'utilisation  accrue  faite  par  les  directions 
generales  (XII  et  XIII)  des  competences  disponibles  a  Petten  pour 
contribuer  aux  objectifs sectoriels de  La  Communaute. 
5.  Nous  estimons  que  le  programme  MHT  actuel  devrait  etre  elargi  pour  y 
inclure  l'apport  d'une  collaboration  intensive  avec  l'industrie  et 
assurer  que  les  donnees  correspondent  aux  conditions  representatives 
d'exploitation  des  installations et  que  La  methodologie  de  prevision  de 
La  duree  de  vie  qui  en  resulte  puisse  etre appliquee  par  Les  concepteurs 
des  installations  industrielles.  La  nature  et  La  portee  des  etudes  sur 
Les  cerami ques  dest i nees  a  L  I  i ngeni erie  vi ennent  a un  moment  opportun, 
eu  egard  au  developpement  socio-economique  future  de  La  Communaute.  En 
raison  de  L'absence  de  plans  de  production  et  de  specifications  bien 
etablies  pour  Les  ceramiques  de  pointe,  Les  travaux  sur  Les  controles 
des  variables  de  fabrication  devraient  etre  poursuivis  parallelement  a 
L'acquisition  de  donnees  concernant  Le  fluage  et  la  fatigue  des 
materiaux  sous  conditions  de  corrosion  controlees. 
6.  Le  groupe  estime  que  les  travaux  realises  a Petten  sent  d'un  tres  haut 
niveau  qualitatif  et  soutiennent  parfaitement  La  comparaison  avec  des 
activites  menees  dans  des  laboratoires  nationaux  qui  se  consacren  ega-
lement  a  La  determination  de  donnees  fiables  et  reproductibles  et 
offrent  un  service  de  donnees  et  d'informations  scientifiques.  Les  acti-
vi tes  du  programme  MHT  actue L  re levent  essent i e L  lement  de  La  recherche 
appliquee  et  ne  comportent  pas  d'elements  de  recherche  fondamentale 
clairement  identifiables.  Nous  pensons  qu'il  faudrait  encourager.cer-
ta  i nes  recherches  fondamenta Les  reLatives  aux  mecani smes  de  deteri ora-
t'ion  et  de  rupture  des  materiaux  a  haute  temperature  au  sein  meme  du 
centre  en  faisant  appel  a un  personnel  permanent  ou  a des  etudiants  de 
doctorat/post-graduat,  en  cooperation  avec  le  CCR  a Ispra,  ou  encore 
dans  le  cadre  de  contrats  conclus  avec  des  universites  selectionnees. 
XIX 7.  I l  semble  que  les  ressources  pour  le  programme  MHT  actuel  (1984-1987> 
soient  adequates.  Bien  que  les  travaux  soient  de  plus  en  plus 
multidisciplinaires  et  que  les  contraintes  en  matiere  de  personnel 
complementaire  n
1aient,  jusqu
1a present,  pas  pose  de  problemes,  nous 
cons i derons  qu 
1 i l  faudra  disposer  de  ressources  plus  i mportantes  pour 
offrir  une  banque  de  donnees  plus  complete  et  assurer  une  contribution 
accrue  aux  actions  communautaires.  Nous  voudrions  egalement  qu
1un 
soutien  plus  important  soit apporte  aux  activites  concernant  La  physique 
des  alliages a haute  temperature et, ulterieurement,  des  ceramiques  pour 
mieux  comprendre  leur  mecanisme  de  deterioration  en  environnements 
corrosifs.  Pour  permettre  La  realisation  de  ces  travaux,  on  pourrait 
en vi sager  d 
1 optimiser  Les  ressources  des  etabl  i ssements  CCR  appropri es 
dans  Les  domaines  de  materiaux  pertinents  <voir  recommandation  4). 
8.  Le  groupe  cons i dere  que  Les  i nsta lLat i ens  remarquables  d 
1 essai s 
environnementaux,  associees  aux  laboratoires  recemment  installes pour  le 
traitement  des  ceramiques  et  la  caracterisation des  poudres  ceramiques, 
constituent  pour  La  Communaute  un  atout  qui  devrait  etre pleinement  mis 
en  lumiere  pour  que  les  techniques  et  equipements  puissent  etre adoptes 
par  les  membres  de  La  Communaute  et utilises davantage  par  des  etudiants 
du  secteur  de  la  recherche  communautaire. 
Recommandations 
1.  Le  CCR  de  Petten  doit  rester  un  centre  de  competence  en  matiere  de  MHT 
et  continuer a fournir  un  service  scientifique  <recherche  orientee vers 
Les  applications,  donnees  et  informations  concernant  les  proprietes)  a 
la  Communaute. 
2.  D
1autre part,  il conviendrait  d
1accroitre  progre.ssivement  les  roles  de 
coordination,  de  gestion et  de  consultation du  CCR  de  Petten  au  fur  et 
a mesure  du  developpement  de  son  autorite  dans  ce  domaine  et  de  ses 
competences.  Par  aiLLeurs,  seule  une  participation  effective  aux 
activites  scientifiques  experimentales  et  technologiques  permet 
d
1 acqueri r  et  de  mainteni r  Les  competences,  i l  faut  done  que  des 
ressources  suffisantes  scient  consacrees  au  maintien  des  activites 
d
1experimentation de  haut  niveau a PettEn. 
XX 3.  Le  role  de  catalyseur  du  CCR  de  Petten  doit  etre  encourage,  particu-
l ierement  dans  le  domaine  des  ceramiques  destinees  a  l'  ingenierie. 
Outre  le  succes  du  projet  COST  50,  et  les  perspectives  prometteuses  de 
collaboration  dans  le  cadre  de  COST  501  et  505,  les  travaux  de 
recherche  de  Petten  concernant  le  comportement  des  all  iages  a  haute 
temperature  doivent  etre poursuivis. 
4.  Il est  essentiel  d'etablir  des  liaisons  plus  etroites  et  plus  fre-
quentes  avec  l'industrie  pour  que  cette  derniere  puisse  prendre 
connaissance  des  activites du  centre,  pour  reaffirmer  la  validite et  la 
priorite des  exigences  en  matiere  de  R&D  et  assurer  un  transfert  rapide 
de  technologies  et  de  donnees  aux  industries  de  la  Communaute. 
5.  Il  faudrait  envisager  avec  le  plus  grand  soin  la  possibilite  de  renta-
biliser dans  une  certaine  mesure  les  travaux  du  CCR  de  Petten  afin  de 
couvrir  les  frais  entraines  par  les  essais  de  materiaux  realises  dans 
les  installations  remarquables  du  CCR.  Ceci  permettrait  de  renforcer  la 
recommandation  precedente. 
6.  Il  conviendrait  egalement  d'envisager  une  strategie  double  permettant 
d'etablir  une  correlation  entre  les  donnees  de  laboratoire  et 
industrielles  concernant  les  essais  de  corrosion  sur  les  metaux  et 
ceramiques. 
7.  Il  faudrait  realiser des  recherches  d'un  caractere  davantage  strategi-
que  <c'est-a-dire  des  recherches  fondamentales  soutenant  des  objectifs 
de  recherche  appliquee)  concernant,  par  exemple,  l'interpretation de  la 
deterioration et  de  la  rupture  des  metaux,  des  ceramiques  et  des  com-
posites,  ainsi  qu'en  matiere  de  methodes  de  prevision  de  la  duree  de 
vie. 
8.  Il  faut  egalement  examiner  avec  attention  l'orientation  future  du 
proj et  concernant  les  cerami ques  d' i ngeni erie  en  raison  de  sa  portee 
potentielle  considerable  couvrant  les  variables  de  production  et  les 
interactions  composition/microstructures/proprietes  pour  les  ceramiques 
et  les  composites  ceramiques  - materiaux  a  phases  dispersees. 
9.  En  ce  qui  concerne  le  role  consultatif  du  CGC  aupres  du  programme  MHT 
de  Petten,  nous  recommandons  que  cet  organe  suive  regulierement  l'etat 
d'avancement  et  La  gestion du  programme. 
XXI 10.  Les  ressources  en  personnel  a  Petten  doivent  faire  l'objet  d'un  examen 
afin d'assurer  un  equilibre  adequat  entre  les  scientifiques,  les  inge-
nieurs,  les  gestionnaires,  les  techniciens et  le  personnel  administra-
tif,  ainsi  qu'une  structure d'age  acceptable  pour  La  realisation de  La 
mission  et  des  objectifs du  prochain  programme  quadriennal. 
11.  IL  faut  que  Les  installations  du  CCR  a  Petten  scient  mieux  connues  et 
utilisees  efficacement,  notamment  par  des  scientifiques  et  des  inge-
nieurs  des  Etats  membres  de  La  Communaute  qui  seraient  invites  a  y 
travailler.  IL  conviendrait  peut-etre de  diffuser  plus  Largement  et  de 
fa<;on  plus  detaiL Lee  les  techniques  de  recherche  proprement  dites, 
eventuellement  de  fa<;on  collective  et  dissociee  des  resultats  de  La 
recherche. 
12.  Nous  recommandons  de  mett re  davant age  L' accent  sur  L  'evaLuation  des 
donnees  pour  La  banque  de  donnees  MHT. 
13.  Les  gestionnaires  et  les  conseillers  du  CCR  de  Petten  devraient 
envisager  La  necessite de  fixer  des  objectifs  a  court  et  a  Long  terme 
qui,  pour  ces  derni ers,  i rai ent  au-de La  du  eye Le  quadri enna l  des 
programmes. 
14.  Nous  constatons  qu'il  y  a  une  collaboration  satisfaisante  entre  Le  CCR 
de  Petten et  le  CCR  d'Ispra  en  ce  qui  concerne  La  banque  de  donnees  MHT 
et  Le  projet  2,  et  nous  recommandons  qu'une  collaboration plus  etroite 
soit  etablie  entre  les  etablissements  CCR  appropries  pour  l'optimi-
sation  des  ressources  destinees  aux  activites  futures  relatives  aux 
materiaux. 
15.  En  ce  qui  concerne  L  'orientation  future  du  programme  de  Petten,  nous 
estimons  que  Les  activites  actuelles  constituent  une  base  solide  pour 
La  realisation de  La  mission  "sOrete et  normes"  1987-1990  proposee  pour 
le  CCR. 
16.  IL  faut  encourager  le  personnel  du  CCR  de  Petten  a  adopter  une  attitude 
plus  visionnaire  et  novatrice  dans  Le  domaine  de  L'amelioration  des 
materiaux  destines a des  applications a haute  temperature. 
XXII Tnv  dvo~~n tou  1985,  n  r~ XII  av£~£0£ o£  ~~a  o~a0a  £~wtEp~xwv  £~~£~poyvw~6-
vwv  va  a~~oAoyno£~ to  ~poypa~~a YA~xwv Y~nAn~ 8£p~oxpao~a~ (YY8)  (1984-87) 
tou  KKEp-Petten,  Aa~Savovta~  u~o~n ta  oxet~xa £~~t£uy~ata tou  ~ponyou~evou 
npoypa~~ato~ (1980-198j),  xa~ va  6~aru~wo£~ ouorao£~~  oxer~xa ~£  rou~ npo-
oavatoA~o~ou~ TOU  ~EAAOVT~XOU ~poypa~~ato~.  MEta  ana  TPE~~  OUOXE~£~~ OTO 
KKEp  Petten  xa~  ~Ca otn  r~ XII  - Bpu~£AAES,  n  o~a6a oAoxAnpwoE  tnv  £x~eon 
a~~OAOYDO£W~ TOV  0xTw8p~o  TOU  1985. 
LTa  napaptn~ata  rn~  EX~£on~  ~£p~£xovta~  AEKTO~Epn oxoA~a y~a Ta  ~EVT£ £pya 
~ou  ouv~orouv ro  Tp£xov  npoypa~~a,  EVw  oro  xup~w~  XE~~£vo  ouvo~~~ovTa~  o~ 
on~aVT~XOTEP£~  6~an~OTWO£~~ ano  TDV  a~~OAoynon,  axoAoU~OUV 6E  ta  OU~KEpao~a­
Ta  xa~  ~£p~x£~ ouot&oeL~  ~ou  a~opouv t~~  ~EAAovr~x£~ 6paornp~oTntE~. 
H  o~a6a  £~n£~poyvw~6vwv ~EWPE~ at~  o~  E~6~x£~  yvwoErJ~ Tou  ~poow~~xou xa~  o~ 
eyxataoraoE~~ tou  KKEp  - Petten y~a to  npoypa~~a YA~xwv Y~nAn~  8Ep~oxpao~a~, 
6£xa  ctn  ~ETa tn  OUOTaon  TOU,  £xouv  n6n  ou~SaAA£~  xa~  OUVEX~'ouv va  ou~SaA­
Aouv  ~£t~xa otnv  ano6ot~xn- ouyxp~t~xd ~E to  xooto~- xpno~~o~o~non  uA~xwv 
u~nAn~  ~£p~oxpao~a~ o£  £~ap~oy£~  npony~£vwv  rexvoAoy~wv.  H £pya6Ca  xapaxtn-
pC~eta~  o~o~o~op~a a~o u~nAn  no~otnta,  avt~xatontC,ovra~  t~~  ~xavotnrE~ to-
oo  tou  npoown~xou ooo  xa~  tn~  6~oCxnon~  xa~  £~ao~aAC,ovta~ rnv  oAo£va  xa~ 
nAnp£ot£Pn  avtanoxpLon  tou  KKEp  - Petten otnv  anootoAn  tou  w~ xataAutn  xa~ 
OUVTOV~otn TWV  XO~VOTLXWV  npoypa~~atWV OTOU~  TO~E~~ TWV  xpa~aTWV U~nAn~ ~£p­
~oxpaoCa~,  twv  x£pa~~xwv  xa~ twv  ouv~etwv UA~xwv. 
H  o~a6a  n~ot£U£~  at~ n  £pyaoCa  ~a  ~nopouo£ va  y~v£~  ~Lo  anoT£AEO~atLxn ~E 
rnv  anoxaTaotaon  OT£VOt£pwv  £na~wv  ~E tn  s~o~nxav~a  xa~  ~E tnv  evow~&twon 
KEP~OOOTEPn~  Sao~xn~  Ep£UVa~ y~a rnv  unoornpL~n TWV  ~EA£TWV  £~ap~oo~£vn~ 
£peuva~.  Euv~ora 6£  TO  KKEp-Petten  va  ouvexCoe~ va  anot£A£C  UKEPE~v~xo x£v-
tpo  av&nru~n~  £~6~xwv yvwoewv  otov  ro~£a YALXwv  Y~nAn~  8£p~oxpaoCa~ nap£-
xovra~ ornv  Ko~voTnra  EK~otn~ov~x£~  unnpEOL£~ nou  nEp~Aa~Savouv tnv  Epeuva, 
tnv  nAnpo~opnon  xa~ rn  ouAAoyn  oto~xeCwv oxet~xd ~£  t~~  ~6~otnt£S twv  uA~xwv 
aurwv.  0~  napOUOE~  6paotnp~otnTE~ a~OTEAOUV xaAn  Saon  y~a va  EXKAnpw~eC n 
anootoAn  rou  npoypa~~ato~ 1987-90  tou  KKEp  o£  ~£~ata ao~aAe~as  xa~  nporu~wv. 
XXIII •tsi~ortd~m3  SjK1~o~o~X3~  ~~~ px1rt~d3K)  ~~~o  ~~l~dn  ~~~  ~~rto~  ~o~D SuDpdg 
S~~10K  ~rtrt~d~9dn  0~ 3rt  ,3~D~19~0D ~~  S~rt91~0D  Sj~Ortd~m3  SjK1~0~0~~Xurt  ~1~ 
px1rt~d3K  ~~  pdom~ non  o~dj  0~  1~K  '{SOS  1~K TOS  ~SOJ)  SO~D9K OlD  ~Xo~3rt 
-rtoD  3rt  ~~~rtrtpd~odn  p~1ox 3D  S~d~~n  ~~irt~1~rt~o~3  1~~'3  ~~,3X1o~o ~~x1~~~ 
-DOD  Soodjrt1li3  1~K  S~~~K  ~~~prt~dK  1~K  ~~~~p~3rt  S3lj~3rt S1l  ~~odom~ OOli  ~~ 
-dj  px1~~rt~d13li  ~l  •S9x1~~~rtuo  1~~,3 OQ3li,li3  OK~~li~dOJ 30  S0~9d 0  OO,OliO 
AIXX 
no~ OXX  ~rtrt~d~9dn  o~~rt~du~xo~o  ~~i  ~~o~o1~oo ~~di  ~l~OXjdl  3~~;n  -~l ·n 
·~~d~;rt~d~n  ~~x1~~Xurto1g  ~~x1~~~rtuo  '~rtrt~d~9dn  od3lDj~3~K3  ~~i  3D  'uD~~prt~o 
-~3  u  1~~'311~n~  '~~~di  ~~x1~~rt~d13n  ~~,dl  ~~l  ~~X9~o  ~~~  Sujo3~'n3 oort 
-~~9  no~  uoo~p~~  u~;rt~du~xo~o  ~1rt  ~1J  ·,o~o~  10X9~o 10  ~~xu~~du~nK3 o'ono 
~O~D  9rt~~g  0~  ~d3~Dj91dK~  3rtOOD~rt1~K3  ~~ 13~jd11n3 3X'3  S~rt  ~~  ~~~dj  ~~K1d 
-3rt  ~~X9~0 ~~~  S9rt01do~~K  Sod3~0j~1dK03  S~npx  S~~J,  ·~rtrt~d~9dn  ~OXjd~  O~D 
~~1o~~d3  ~~1 oog9odn  su~ uourt,lx3  ~u~  ~1~ (laJ  ~rtrt~d~p1g)  ~rtuo9do  3rt  suo 
-Uli9KD~~~  ~~1D~K19~1g  Suo~dX  Su~  ~,j~  ~Ul  3rt~o,d~~~~~~  1~K  S~~~D  10~}rtD1d 
-O~~K  ~~~~ OO~dj  S9~3~~K  ~1o;~~n  ~~D S3~U~91du~o~dg  5~1  ~1~ 10X910  Sood 
-;rt~n3  10  ·~1~rtrtpd~odn  ~~3~d~3~  o~g  ~~o 1~x  ~~~~o~psrt~~1d3n non  ~~~d~  ~~~ 
sooX9~D sood3~9x1~3~ 1~x  sood3~9x1g13 soo1  3rt  1~x 5uo;n3  5~~~x  ooX9~D ~~ 
-pn~d~n  no~  ujo3~'n3  ~u~  ~,~ 3xu1o9rtd~m3 non  ~x1~u~~d~D  ~u~ 3rt  3rt~o~~mrto1  ·s 
·L8-n86T  ~rtrt~d~9dn 
O~D SUD,li3  '3~U10li0l~rt~~dn  ~~  9~~~~li  1~~,3  1~K  '88-0861  ~rtrt~d~9dn  O~D 3K 
-u~X~3~1n3  'S3,~o~o~X3~  53~jrt~Uodn 5110  1~~~~o~1~n~ non  5~,o~dxortd3~  5~~ 
-u~o  ~~x1~n Sujo~np~~ su~  '~~u~9~1o~  ~u~o  ~o;rt  'uooxo,~3 u  ~g~~ug '(OXX) 
11 S~,o~dxortd3~  5~~u~o pK~~o 11  5  o~~rtrtpd~odn  no~ 5oXsno  o  1~9  '3d~3~ ~gprto  H  • c; 
·~~u~9~1o~  ~u~  ~,~ 53rt1o~dX  1~~'3 non  'ood~~iK 
001  S9~K3  '~~~~~01dU~o~dg  ~~K1~U~03d3  9rt01~0~~no  0~  1~K uopdg  ~K1~0~~~~K 
~U~  ~1~ 1~K  'S13DJJ~D~~~K~3  5jdU~~n~g 1~K  S3KO~n~~on  1~~~~0~1~n~ ~,OliO  ~U~ 
~1~
1~;rto~  ~o~o s~~n3dj  5~K1~o1~~~~~~~odn  Uo1X;~oo  ~u~  ~~~  5o,~x~~~~ 1~~;3 
~~ '3~oo~oK~j3  59~o~ so~9d o  1~9  '3d~3~  S~3o~~o~o1j~ ~gprto H  ·5~,o~dKort 
-d3~  s~~u~n px1~n ~~  ~1~ ~~1domodu~n  1~~  ~~3o~~~ ~~K1Q13  suo~d~~iK~oo od1' 
-~;x  9K1~ortu~o1n3  9K1~~3d3nn ~~~  5~ 5~d~~n '3~~d31~~K  ~o;~n 13Xj  'ua~~ad -
dJ~ o1'S~,o~dKortd3o.s~~u~x ~~~1yx· so~~rtrtpd~odu  ~o~  uo~~o~o ~~ p~3rt u1;  ~x;v ·1 
~n~nopa3nrto1 
1IJ1Vl1X1  I~  VlVW1VtiJllWX~  - AI  OIVVV~~ Mas  EVTU~woCao~v  0~ unnpeoCcs  ~ou  ~pOO~EP£~ non  TO  xevtpo  ~Xnpo~op~wv 
YY8  xa~  cX~C~ou~c  ot~  ~a  encxTa~cC wotc  va  ~cp~X&Sc~ ~~s xaTaXXnXcs  ~xn­
po~opCcs a~6 T~S HITA  xa~ Tnv  IanwvCa.  EuvTo~a,  ~£ tnv  tvap~n  Xc~toupyCas 
~£  OUVOEOE~evo TOV  XPnqTn  (ON- LINE),  _n  Tpanc~a 6£6o~EVWV TWV  YY8  ~a cC-
va~  6~a~to~~n oTa  ~eXn Tns  Ko~voTntas.  KaXwoopC~ou~e Tnv  au~n~tvn  xpno~­
~onoCnon twv  en~oTn~ov~xwv yvwoEwv  Tou  Petten  a~6  T~S  rcv~xes 6~cu~uvocLs 
(XII  xa~ XIII)  xa~ tnv  ou~ScXn TOU  X~Vtpou 0£  aXXoes  XOLVOt~xo~s  -To~Ea­
xoJ~ otoxous. 
5.  8cwpou~e oTL  To  napov  npoypa~~a YY8  ~a  nptnc~ va  6Lcupuv~cC ~£ cvcpyo 
o~ws ouvcpyaoCa  Tns  s~o~nxavCa~ yLa  va  c~ao~aXLOTEL OTL  ta  6c6o~eva ava-
~epovTa~ 0£  avt~npoownEUTLXE$  OUV~nXE$ AELTOUpyCas  TWV  S~o~nxav~XWV cyxa-
taotaOEWV  xa~  ot~ n  npoxunTouoa  ~c~oooXoyCa  npoSXc~ns Tau  xpovou  ~wns cC-
va~ anoocxTn  y~a va  c~ap~ooTcC ano  Taus  oxc6Laote~ twv  cyxaTaoTaocwv.  H 
~ 
~uon  xa~ TO  avT~xcC~cvo Twv  ~EA£Twv oTa  xcpa~Lxa y~a  ~nxavoXoyLx£~  c~ap-
~oy£~ £xouv  cnCxa~po xapaxtnpa  oc  ox£on  ~c tn  ~cXXovT~Xn xo~vwvLxoo~xovo­
~Lxn avanTu~n Tns  Ko~v6tnTas.  E~  a~TCa~  Tn~  eXXc~~ns  xa~L£pw~£vwv  ~c~o-
6wv  napaywyns  xa~  noo6~aypa~wv yLa  xcpa~Lxa npony~tvns tcxvoXoyCas,  n 
cpyaoCa  yLa  Tov  tXcyxo  twv  ~cTaSXntwv  ~apaywyns Twv  uXLxwv  ~a  npenc~ va 
EnL6~WXETaL napaXXnXa  ~£ Tnv  anoxTnon  6c6o~EVWV yLa  TOV  EP~UO~O XaL  t~V 
Honwan  uno  EAEYXO~EV£$  cruv~nxc~ 6LaSpwcrns. 
6.  EvTunwcrn  oTnv  o~a6a  npo~tvncrc  n  u~nXn  ~oLoTns  Tns  cpyaoCas  oTo  Petten, 
n  onoCa  ~~avcL  TO  cnC~c6o  c~vLxwv cpyacrtnpCwv  nou  exouv  napo~oLa anoaTo-
Xn  6nXa6n  Tov  npoa6LOPLa~6 a~~onLoTwv avanapa~L~wv  6E6o~evwv xaL  Tnv 
npoa~opa u~npcoLwv napoxns  cnLotn~ovLxwv  6c6o~tvwv xaL  nXnpo~opncrcws. 
OL  -PpacrtnPLOTnTcs  tau  TPEXOVTOS  npoypa~~aTos YY8  anotcXouv  xupCws  E~ap­
~oa~£vn Epcuva  xwpCs  aa~cCs 6pacrTnPLOTnTE$  SaoLxns  £pcuvas.  6LaLO~avo­
~aOT£ oTL  opLcr~£va  oto~xcCa SaoLxns  £pEuva~,cnC Tns  ~~op&s xaL  TWV  ~nxa­
vLa~wv  E~aa~£vncrns twv  YY8.~a np£nEL  va  cvLcrxu~ouv  avanTuaoo~Eva  ~toa 
aTo  xtvtpo  ~E Tn  au~~Etoxn  ~6v~~ou npocrwnLxou  cCtc  ~c  o~ouoacrTES 6L6ax-
top~xou/~Eta6~6axtopLxou  ER~n£6ou, n  0£  cruvcpyacrCa  ~£  TO  KKEp  TnS  Ispra, 
n  ·~£ow  au~SacrEWV  ~E  En~AEY~Eva  naVEnLcrtn~~a. 
7.  0~  ~opaL  ~au  6~atC~Evta~ yLa  to  tp£xov  npoypa~~a (1984-1987)  YY8  ~aCvc­
TaL  OTL  cCvaL  c~apxECs. 
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x~L 505,  n  epeuvnTLxn  epy~oc~ Tou  Petten oTov  To~£~  Tn~  ou~nepL~opd~  xp~­
~~Twv u~nAn~ ~ep~oxp~oc~~ ~~ np£neL  v~ ouvexLoTeC. 
4.  ETevoTepe~  x~L  ouxvoTepe~  en~~£~  ~e Tn  SLo~nx~vc~  eCv~L  ~n~p~CTnTe~ YL~ 
v~  ~vT~noxp~~ouv oL  op~oTnpLoTnTe~ Tou  Petten oTnv  SLo~nx~vLxn  np~y~~TL­
xoTnT~,  v~  EAEYX~OUV  YL~ Tnv  op~oTnT~  TOU~ OL  E&A  npOTEP~LOTnT£~ XaL  va 
E~~o~aALOTEL n  TaxeCa  ~ETa~opd TEXVOAoyCa~ xaL  6£6o~£vwv  npo~  TL~ KoLvo-
TLx£~  SLo~nxavC£~. 
5.  8a  np£neL  va  E~ETaOTeC npooexTLxd  n  8uvaToTnTa  xdnoL~~  e~wTepLxn~  XPn~a­
To66Tnon~ TWV  epyaoLwv  Tou  KKEp  - Petten oaov  a~opd  ooxL~£~ UALxwv  OTL~ 
~OVaOLXE~  EYX~TaOTaOEL~ TOU  XEVTPOU.  TOUTO  ~a  xpnoC~EU£ oTnv  EVCoxuon 
Tn~  nponyou~evn~ ouoTaon~. 
6.  Sa  np£n£L  va  e~£TaaTeC  ~La oLTTn  oTpaTnyLxn  nou  va  oCvEL  Tn  ouvaToTnTa 
OUOXETLO~OU TWV  OEOO~EVWV ano  OOXL~E~  OLaSpwon~ ~ETaAAWV XaL  xepa~LXWV 
nou  yCvovTaL  oTo  epyaoTnpLo  xaL  oTn  SLo~nxavCa. 
7.  LTO  ~EAAOV ~a np£n£L  va  OLE~aX~EL n£pLOOOT£po  OTpaTnyLxn  £peuva  (6nAaon 
SaoLxn  £peuva  unooTnPL~n~ Twv  oToxwv.Tn~  e~ap~oo~£vn~  £peuva~) n.x.  oTn 
~uoLxn  ep~nveCa  Tn~  ~~opcl~  xaL  ~pavon~  ~ETaAAwv,  xepa~Lxwv xaL  ovv~eTwv 
UALXWV,  xa~w~  xaL  0£  ~E~OOOU~  npoyvwon~ TOU  XPOVOU  swn~  TWV  UALXWV. 
8.  Sa  np£neL  va  e~eTaaTeC npooexTLXa  o  ~EAAOVTLXO~  npooavaTOALO~o~ TOU  £p-
you  "xepa~Lxd yLa  ~nxavoAoyLx£~  e~ap~oy£~" Aoyw  TOU  eup£o~  avTLX£L~£vou 
TOU  £pyou,  nou  XaAUnTEL  TL~  ~ETaSAnT£~  napaywyn~ XaL  TL~  a~oLSaL£~ EnL-
opaOEL~ OUV~Eon~ I  ~Lxpooo~n~ I  LOLOTnTwv  TOOO  OTa  XEpa~Lxd 6ao  xaL  OTa 
OUV~ETa UALXa  xepa~Lxn~  a&on~. 
9.  Aa~SdvovTa~ uno  on~cCwon  TO  ou~SOUAEUTLXO POAO  Tn~  EnLTponn~  OLaxeCpnon~ 
xaL  OUVTOVLO~OU (CGC)  TOU  npoypaw~aTO~ YY8  TOU  Petten,  OUVLOTOU~£ Tn 
6Lapxn  napaxoAou~non Tou  npoypclw~aTo~ ano  Tnv  EnLTponn  auTn. 
10.  To  av~pwnLvo  buva~Lxo Tou  Petten  ~a np£neL  v~ anoTEAEOEL  aVTLXEL~Evo WE-
AETn~ woTE  va  E~ao~aALOTeC n  xaTaAAnAn  LoopponLa  oE  enLoTn~ove~ epeuvn-
TE~,  ~nxavLxou~,  npoGoTa~£vou~,  TEXVLxou~ xaL  oLoLxnTLXO  npoownLxo  xa~w~ 
xaL  WLa  ano6ExTn  nupa~C6a nALXLWV  nou  va  avTanoxpCveTaL  oTnv  anooToAn 
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 SINTESI 
Nella  primavera  del  1985  La  DG  XII  ha  costituito  un  comitate  di  esperti 
esterni  con  il  compito  di  valutare  l'attivita  1984-1987  del  programma 
"materiali  per  alte  temperature"  dello  stabilimento  di  Petten  del  CCR, 
tenendo  conto  dei  risultati  del  precedente  programma  <1980-1983),  nonche 
di  formulare  raccomandazioni  sugl i  orientamenti  per  i l  programma  futuro. 
Dopo  tre  riunioni  presso  lo  stabilimento di  Petten  del  CCR  e  una  riunione 
presso  La  DG  XII  a  Bruxelles,  il  comitate  ha  terminate  la  sua  relazione  di 
valutazione nell'ottobre 1985. 
Negli  allegati  di  detta  relazione  vengono  fatte  diverse  osservazioni 
particolareggiate  sui  cinque  progetti  che  costituiscono  il  programma  in 
cor  so  la  valutazione  complessiva  viene  sintetizzata  nella  parte 
principale  del  testo,  seguHa  dalle  relative  conclusioni  e  da  diverse 
raccomandazioni  per  le attivita future. 
Il  comitate  ritiene  che,  grazie  alla  sua  perizia  e  alle  sue 
apparecchiature,  il  programma  "materiali  per  alte  temperature"  - 10  anni 
dopo  la  sua  creazione  - abbia  dato  e  continui  a  dare  un  contribute 
positive  ai  fini  di  un'utilizzazione  efficace  dei  materiali  per  alte 
temperature nelle tecnologie  d'avanguardia.  I  lavori  sono  generalmente  di 
alta  qualita  e  rispecchiano  la  competenza  del  personale  tecnico  e 
amministrativo;  lo  stabilimento  di  Petten  soddisfa  cosi  sempre  piu  il  suo 
ruolo  di  coordinamento  e  di  catalisi  dei  programmi  comunitari  di  ricerca 
sulle  leghe,  le  ceramiche  e  i  mateirali  compositi  per  alte  temperature. 
Il  comitate  ritiene  che  si  potrebbe  ancor  piu  potenziare  l'efficacia delle 
attivi ta  rafforzando  collegamenti  con  l'  industria  e  approfondendo  la 
ricerca  fondamentale  in  appoggio  agli  studi  di  ricerca  applicata.  Il 
comitate  raccomanda  che  lo  stabi l imento  di  Petten  continui  ad  essere  un 
centro  di  competenza  scientifica  sopranazionale  e  a  costituire  per  la 
co,munita  un  servizio  scientifico  che  svolge  lavori  di  ricerca  applicata 
sulle  caratteristiche  e  sul  comportamento  dei  materiali  per  alte 
temperature.  Le  attivita  in  corso  sono  un'ottima  base  per  poter 
conseguire  l'obiettivo  del  programma  del  CCR  1987-1990  riguardante  la 
sicurezza  e  le  norme. 
XXIX CAPITOLO  IV  - CONCLUSION!  E  RACCOMANDAZIONI 
ConcLusioni 
1.  Dieci  anni  dope  La  sua  costituzione, 
temperature"  delle  stabilimento  di 
iL  programma  "materiali  per  alte 
Petten  del  CCR  gode  oggi  di 
un'ottima  reputazione  di  centro  sopranazionale  di  esperienza  e  di 
informazione.  Il  comitate  ritiene  che  La  sua  continui  ad  essere  una 
funzione  necessaria  per  lo  svolgimento  di  ricerche  a  livello 
preconcorrenz  i aLe  uti l i zzando  appa re cch i ature  mol to  ra ff i nate  e 
costose  nonche  favorendo  e  coordinando  attivita  di  ricerca  esterne 
proficue  per  La  Comunita. 
2.  Il  comitate  ritiene  che  l'obiettivo  del  programme  HTM  (Materiali  per 
al te  temperature)  e  cioe  promuovere  nella  Communita  lo  svi luppo  dei 
materiali  per  alte  temperature  necessari  per  le  tecnologie 
d'avanguardia,  sia  state  conseguito  per  quanto  riguarda  il periodo 
1980-1983  e  probabilmente  verra  raggiunto  anche  per  il  periodo  1984-
1987. 
3.  Approviamo  La  strategia adottata  per  raggiungere  iL  suddetto obiettivo 
nonche  i  singoli  scopi  ed  obiettivi  dei  progetti  inclusi  nei  due 
programmi  quadriennali.  GLi  obiettivi  delle  singole attivita  in  cui 
si  articola  ciascun  progetto  sono  ben  definiti  ed  abbiamo  apprezzato 
in  part  i colare  La  fi ssazione  di  procedure  di  ri esame  peri  odi co  per 
va luta re  l'  avanzamento  dei  lave ri  del  programma  in  cor  so.  Una 
definizione  un  po'  piu  precisa  degLi  obiettivi  di  alcuni  progetti  ci 
avrebbero  consentito  di  valutare  in  modo  piu  esatto  il  grade  di 
conseguimento  degli  objettivi  stessi.  Per  conseguire  globalmente gli 
scopi  dei  tre progetti  sperimentali  occorrera  inserire  in  un  programma 
ampLiato  parametri  di  maggior  rilevanza  dal  punto  di  vista 
dell'industria. 
4.  I  cinque  progetti  in  corso  di  svolgimento  formano  un  programma 
coerente  HTM  che  ha  un'importante  funzione  a  liveLlo  europeo.  I 
progetti  sperimenta l i  su  metall  i  e  leghe  e  sui  sottocomponenti  sono 
ottimamente  inseriti  nell'ambito  dei  programmi  di  collaborazione  e 
compartecipazione  finanziaria  (COST  501  e  505>;  il progetto  sulle 
XXX 5. 
ceramiche  per  l'ingegneria  verra  tra  breve  associate  con  l'azione  con 
l'azione  congiunta  in  collaborazione  sulle  materie  prime  <ceramiche 
per  uso  tecni co).  Abbiamo  apprezzato  i  servizi  offerti  dal  centro 
d'informazione  HTM  di  cui  auspichiamo  l'ampliamento  in  modo  che  possa 
offrire  informazioni  anche  americane  e  giapponesi  sul  settore.  A 
breve  scadenza,  con  l'introduzione  di  un  servizio  in  linea  per  gli 
utilizzatori,  La  banca  di  dati  HTM  sara  accessibile agli  Stati  membri 
della  Comunita.  Giudichiamo  positive  che  le  direzioni  generali  XII  e 
XIII  ricorrano  sempre  piu  di  frequente  all'esperienza  tecnica  delle 
stabilimento  di  Petten  per  contributi  al  conseguimento  degli  obiettivi 
settoriali  comunitari. 
Riteniamo  che  il programma  HTM  in  cor  so  di  svolgimento  debba  essere 
ampliato  in  stretta  collaborazione  con  l' industria  in  modo  da 
garantire  che  risultati  ri flettano  condizioni  rappresentative  di 
funzionamento  degl i  impianti  e  che  La  conseguente  metodologia  di 
previsione  deL La  durata  media  degl i  impianti  sia  applicabile  e 
ope rat iva  per 
industriali. 
progettisti  degli  impianti  e  delle  apparechiature 
La  naturae  L'ambito  degli  studi  sulle  ceramiche  per 
L' ingegneria  sono  del  tutto  opportuni  per  La  futura  espansione  socio-
economica  della  Comunita.  Mancando  una  definizione  precisa  delle 
caratteristiche  e  dei  processi  di  produzione  delle  ceramiche 
d'avanguardia  occorre proseguire  gli  studi  sul  controllo  dei  parametri 
di  fabbricazione,  parallelamente  alla  raccolta  di  dati  sullo 
scorrimento  e  sulla fatica  in  condizioni  controllate  di  corrosione. 
6.  IL  comitate  estate  favorevolmente  colpito  dall'alta  qualita  dei 
lavori  svolti  a  Petten,  molto  superiore al  Livello  di  altri  Laboratori 
nazionali  volti  al  conseguimento  di  risultati  affidabili  e 
riproducibili  e  alla  costituzione  di  un  servizio  scientifico 
d'informazione  e  di  raccolta  di  dati.  Le  attivita del  programme  HTM 
in  corso  riguardano  essenzialmente  La  ricerca  applicata,  senza  studi 
di  ricerca  fondamentale  chiaramente  identificabili.  Pensiamo  che 
occorrerebbe  promuovere,  all'interno  delle  stabilimento,  alcune 
ricerche  di  tipo  fondamentale  sui  meccanismi  di  deterioramento  e  di 
rottura  dei  materiali  per  alte  temperature  con  La  partecipazione  di 
XXXI persona le  fi sso  o  di  student  i  per  i l  dottorato  o  pos t-dottorato, 
oppure  in  collaborazione  con  lo stabilimento  di  Ispra  del  CCR,  oppure 
tramite  ricerche  su  contratto  con  universita  ben  selezionate. 
7.  Le  risorse  fianziarie  per  lo  svolgimento  del  programma  HTM  in  corso 
<1984-1987)  ci  sembrano  adeguate.  Pur  considerando  che  le  attivita 
assumono  sempre  piu  un  carattere  pluridisciplinare  e  che  Le 
Limitazioni  sul  personale  complementare  non  sono  troppo 
pregiudizievoli,  riteniamo  che  occorrerebbero  maggiori  risorse  per 
poter  costituire  una  banca  di  dati  piu  completa  e  per  garantire  che 
vengano  apportati  contributi  sempre  maggiori  alle  azioni  della 
Comunita.  Inoltre,  auspicheremmo  un'intensificazione delle attivita di 
appoggio  degli  studi  di  fisica  sulle  Leghe  per  alte  temperature  e  in 
fine  sul le  ceramiche  per  giungere  ad  una  migl iore  comprensione  dei 
Loro  mec can i smi  di  deter ioramento  in  ambi ente  corros  i vo.  Per  peter 
svolgere  questa  maggior  mole  di  Lavoro,  una  possibilita consisterebbe 
nell'ottimizzazione  della  distribuzione  delle  risorse  degli 
stabilimenti  del  CCR  che  svolgano  ricerche  nei  settori  riguardanq  i 
materiali  (cfr.  raccomandazione  4). 
8.  Il  comitate  ritiene  che  Le  notevoli  apparechiature  di  prove  ambientali 
e  i  · laboratori  recentemente  svi luppat i  per  i L  trattamento  deLLe 
ceramiche  e  La  caratterizzazione delle polveri  ceramiche  costituiscano 
una  preziosa  ri sorsa  deLla  Comun ita  che  dovrebbe  essere  ampi a mente 
pubblicizzata  in  modo  che  Le  relative  technice  e  apparecchiature 
possano  essere adottate  dagli  Stati  membri  e  utilizzate da  un  maggior 
numero  di  ricercatori  della  Comunita. 
Raccomandazioni 
1.  Lo  stabilimento  di  Petten  (CCR)  deve  continuare  ad  essere  un  centro di 
competenza  sui  materiali  per alte  temperature  e  costituire  un  servizio 
scientifico della  Comunita  (ricerca orientata alle applicazioni,  dati 
e  informazioni  sulle caratteristiche). 
2.  Da  un  Late,  occorrerebbe  potenziare,  con  il crescere  del  suo  prestigio 
e  del La  sua  competenza,  i  ruol  i  di  coordinamento,  di  gestione  e  di 
consulenza  dello  stabilimento  di  Petten  del  CCR.  Dall'altro  Late, 
L  'acqui si zione  e  iL  manteni men to  del La  competenza  vengono  ottenut  i 
XXXII soltanto  con  una  partecipazione  attiva  alle  ricerche  scientifiche  e 
technologiche  sperimentali.  Pertanto,  occorre  destinare  risorse 
sufficienti  per  mantenere  l'alta  qualita  delle  attivita  sperimentali 
dello  stabilimento di  Petten. 
3.  Occorre  favorire  il  ruolo  catalizzatore  dello  stabilimento  di  Petten 
del  CCR,  soprattuto per  quanto  riguarda  gli  studi  sulle  ceramiche  per 
L'ingegneria.  Nonostante  iL  successo  del  progetto  COST  50  e  La 
promettente  collaborazione  ai  progetti  COST  501  e  505,  occorre 
proseguire  l'attivita  di  ricerca  sul  comportamento  delle  Leghe  per 
alte temperature. 
4.  Piu  stretti  e  piu  frequenti  collegamenti  con  L'industria  sono 
essenziali  affinche  quest'ultima  sia  maggiormente  al  corrente  delle 
attivita di  Petten,  siano  riaffermate  la  validita e  La  priorita delle 
esigenze  di  R  &  S  e  sia  garantito  un  rapido  trasferimento  delle 
tecnologie  e  dei  dati  alle  industrie della  Comunita. 
5.  Occore  esaminare  attentamente  La  possibilita  di  certe  forme  di 
compenso  per  i  Lavori  di  prova  dei 
appare~chiature del  centro  di  Petten. 
della  precedente  raccomandazione. 
materiali  con  le  eccezionali 
Cio  rafforzerebbe  L'importanza 
6.  Occorre  studiare  una  dupl ice  strategia  che  renda  possibi le  La 
correlazione  dei  dati  delle  prove  di  corrosione,  in  laboratorio  e 
nell'industria,  sui  metalli  e  sulle  ceramiche. 
7.  Occorrerebbe  svolgere  ricerche  maggiormente  strategiche  (e  cioe 
ricerche  fondamentali  con  orientamenti  applicativi),  ad  esempio 
sull'interpretazione  fisica  del  deterioramento  e  della  rottura  dei 
metalli,  delle  ceramiche  e  dei  materiali  compositi  nonche  sui  metodi 
di  previsione  della  loro vita media. 
8.  Occorre  studiare attentamente  l'orientamento  futuro  del  progetto  sulle 
ceramiche  per  l'ingegneria,  dato  il  suo  vasto  campo  di  studi  possibili 
che  va  dai  parametri  di  produzione  alle  interazioni  delle  proprieta di 
composizione/microstruttura,  sia  per  Le  ceramiche  che  per  i  materiali 
compositi  a  matrice  ceramica. 
XXXIII 9.  Il  CGC  deL  programma  HTM  dovrebbe  cent rolLa re  peri odi camente  Lo  state 
di  avanzamento  dei  Lavori  e  La  gestione  del  programma. 
10.  Occorrerebbe  esaminare  Le  risorse  di  personale  del  centro  di  Petten  in 
modo  da  garantire  un  adeguato  equilibria tra  ricercatori  scientifici, 
tecnici  e  amministratori,  nonche  un'opportuna  composizione  dell'eta 
del  personale  in  modo  da  peter  conseguire  gli  obiettivi  del  prossimo 
programma  quadriennale. 
11.  Le  apparecchiature  e  i  servizi  del  centro  di  Petten  devono  essere 
maggiormente  pubblicizzati  ;  occorre  inoltre  studiare  come  utilizzarli 
in  modo  piu  efficace  mettendoli  maggiormente  a  disposizione  di 
ricercatori  e  tecnici  esterni  degli  Stati  membri.  Potrebbe  essere 
opportune  fare  conoscere  in  modo  piu  approfondito  Le  tecniche  di 
ricerca  in  se  e  per  se,  magari  in  blocco  e  indipendamente  dai 
risultati  delle  ricerche. 
12.  Occorrerebbe  dare  maggior  rilievo  alla  valutazione  delle  informazioni 
della  banca  di  dati  HTM. 
13.  I  responsabili  della  gestione  del  centro  di  Petten  e  Lore 
consi g Lie ri  dovrebbe ro  esami na re  L  'opportuni ta  di  pr·ef i ggers  i 
obi ett  i vi  s i a  a  breve  che  a  Lunge  te  rmi ne  <anche  a L  di  La  deL  c i c Lo 
quadriennale  dei  programmi). 
14.  Pur  prendendo  atto  della  soddisfacente  collaborazione  tra  Lo 
stabi L  imento  di  Petten  e  Lo  stabi l imento  di  Ispra  del  CCR  per  quanta 
riguarda  La  banca  di  dati  HTM  e  il progetto  2,  occorrerebbe  rafforzare 
La  cooperazione  tra  i  competenti  stabi L  imenti  del  CCR  al  fine  di 
ottimizzare  l'utilizzazione  delle  risorse  perLe  future  attivita  di 
ricerca  sui  materiali. 
15.  Le  attuali  attivita  costituiscono  un'ottima  base  per  L'orientamento 
futuro  del  programma  di  ricerca  del lo  stabi L  imento  di  Petten  al  fine 
di  conseguire  gli  obiettivi  proposti  peril  periodo  1987-1990  nel 
campo  della sicurezza  e  delle  norme. 
16.  Si  dovrebbe  incentivare  il  personale  del  centro  di  Petten  ad  essere 
piu  immaginativo  e  piu  innovative  per  il perfezionamento  dei  materiali 
per  applicazioni  ad  alte  temperature. 
XXXIV SYNOPSIS 
In  het  voorjaar  van  1985  heeft  DG  XII  een  extern  panel  belast  met  een 
evaluatie  van  het  Hoge-Temperatuurmaterialen  (HTM)  programma  1984-1987  van 
het  GCO  Petten waarbij  rekening  wordt  gehouden  met  relevante  resultaten  van 
het  vorige  programma  (1980-1983)  en  het  doen  van  aanbevel ingen  voor  de 
orientatie van  het  toekomstige  programma.  Na  drie  vergaderingen  in  het  GCO 
Petten  en  een  bij  DG  XII  te  Brussels  heeft  het  panel  in oktober  1985  zijn 
evaluatierapport  voltooid. 
De  bi j lagen  bi j  het  rapport  bevatten  uitvoerige  commentaren  op  de  vi j f 
proj ecten  die  het  lopende  programma  vormen,  terwi j l  de  hoofdtekst  een 
samenvatt i ng  van  de  be langri j kste  be vi ndi ngen  van  de  eva luat i e  bevat  met 
conclusies  en  een  aantal  aanbevelingen  voor  toekomstige  activiteiten. 
Het  panel  is  van  mening  dat  de  deskundigheid  en  faci l iteiten  van  het  GCO 
Petten  voor  het  Hoge-Temperatuurmaterialen  programma  tien  jaar  na  de 
oprichting  op  positieve  wijze  hebben  bijgedragen  en  nog  steeds  bijdragen 
aan  een  rendabele  toepassing  van  hoge-temperatuurmaterialen  in  geavanceerde 
technologieen.  De  constant  hoge  kwaliteit  van  het  werk  is  een  afspiegeling 
van  de  competentie  van  personeel  en  beheer  en  daardoor  vervult  het  GCO 
Petten  in  toenemende  mate  een  katalyserende  en  coordinerende  rol  in  de 
programm' s  van  de  Gemeenschap  die  bet rekk i ng  hebben  op  hoge-temperatuur-
legeringen,  keramieken  en  composietmaterialen. 
Het  panel  is  ervan  overtuigd  dat  de  doeltreffendheid  van  de  werkzaamheden 
kan  worden  verbeterd  door  nauwer  contact  met  de  industrie  en  door  de  uit-
voering  van  meer  fundamenteel  onderzoek  ter  ondersteuning  van  het  toe-
gepaste  onderzoek.  Volgens  het  advies  van  het  panel  moet  het  GCO  Petten  een 
supranationaal  centrum  van  deskundigheid  blijven  en  de  Gemeenschap  weten-
schappelijke diensten  verlenen  op  gebieden  zeals  toepassingsgericht  onder-
zoek,  gegevens  over  materiaaleigenschappen  en  informatie  over  hoge-
temperatuurmaterialen.  De  huidige  werkzaamheden  vormen  een  goede  basis  voor 
het  vervullen  van  de  in  the  GCO-programma  1987-1990  opgelegde  taak  op  het 
gebied  van  veiligheid  en  normen. 
XXXV HOOFDSTUK  IV  - CONCLUSIES  EN  AANBEVELINGEN 
CONCLUSIES 
1.  Tien  jaar na  de  oprichting  van  het  Hoge-Temperatuurmaterialen  programma 
is  het  GCO  Petten  thans  een  gevestigd  supranationaal  centrum  van 
deskundigheid  en  informatie  op  het  gebied  van  hoge-temperatuur-
materialen  (HTM).  Het  panel  is  van  mening  dat  deze  rol  nog  steeds 
noodzakelijk  is voor  de  uitvoering  van  precommercieel  onderzoek  waarbij 
gebruik  wordt  gemaakt  van  geavanceerde  kostbare  apparatuur  en  voor  het 
kat a lyseren  en  coordi neren  van  externe  onderzoekact i vi tei ten  die  de 
Gemeenschap  ten  goede  komen. 
2.  Het  panel  is van  mening  dat  het  doel  van  het  HTM-programma,  nl.  het 
aanmoedigen  van  de  ontwikkeling  van  de  voor  geavanceerde  technologieen 
vereiste  HTM  in  de  Gemeenschap,  met  het  programma  1980-1983  is bereikt 
en  dat  naar  alle  waarschijnlijkheid  ook  met  het  programma  1984-1987 
daaraan  zal  worden  voldaan. 
3.  Wij  stemmen  in  met  de  strategie  die  is gekozen  om  bovengenoemd  doel  te 
bereiken  en  met  de  doelstellingen  van  de  in  beide  vierjarenprogramma's 
opgenomen  projecten.  De  deeldoelstellingen  voor  de  werkzaamheden  in  het 
kader  van  elk  project  waren  duidelijk  omschreven  en  wijstelden  de 
tussentijdse  beoordelingen  (mijlpalen)  op  prijs  welke  werden  gebruikt 
om  de  voorui tgang  te  me ten  die  bi j  de  uitvoeri  ng  van  het  lopende 
programma  werd  geboekt.  Een  enigszins  scherpere  afbakening  van  bepaalde 
proj ectdoe Lste L  l i ngen  zou  ons  in  staat  hebben  geste ld  nauwkeuri ger  te 
bepalen  in  welke  mate  het  doel  werd  bereikt.  Voor  de  volledige  ver-
wezenlijking  van  de  doelstellingen  van  de  drie  experimentele  projecten 
moeten  in  het  verlengde  programma  meer  industrieel  significante 
parameters  worden  opgenomen. 
4.  De  vijf  Lopende  projecten  vormen  een  samenhangend  HTM-programma  dat  op 
Europees  niveau  een  belangrijke  rol  heeft.  De  experimentele  projecten 
voor  studies  van  metalen  en  legeringen  en  van  subcomponenten  zijn  goed 
ge1ntegreerd  in  samenwerkingsprogramma's  voor  gezamelijke  rekening 
(COST  501  en  505)  en  het  project  inzake  technische  keramieken  zal 
bi nnenkort  worden  ve reni gd  met  het  gemeenschappe L  i j ke  samenwe rk i ngs-
project  grondstoffen  <technische  keramieken). 
XXXVI Wij  zijn  onder  de  indruk  gekomen  van  de  diensten  die  door  het  HTM-
informatiecentrum  zijn  verleend  en  hopen  dat  daarin  ook  de  desbetref-
fende  informatie  uit  de  VS  en  Japan  zal  worden  opgenomen.  Binnenkort 
komt  er  een  on-Line-dienst  voor  de  gebruiker  en  dan  zal  de  HTM-databank 
ter  beschikking  staan  van  de  Lid-Staten.  Wij  verheugen  ens  over  het 
toenemende  gebrui k  dat  van  de  deskundi ghei d  in  Pet ten  wordt  gemaakt 
door  de  directoraten-generaal  XII  en  XIII  voor  bijdragen  aan  de 
sectoriele doelstellingen van  de  Gemeenschap. 
5.  Wij  zijn  van  mening  dat  het  huidige  HTM-programma  met  actieve 
medewerking  van  de  industrie meet  worden  uitgebreid  om  ervoor  te  zorgen 
dat  de  gegevens  betrekking  hebben  op  representatieve  bedrijfsom-
standigheden  en  dat  de  daaruit  voortvloeiende  methode  ter  bepaling  van 
de  Levensduur  zonder  meer  kan  worden  toegepast  door  ontwerpers  van 
industriele  installaties.  De  aard  en  draafwijdte  van  de  studies 
betreffende  technische  keramieken  beantwoorden  aan  de  toekomstige 
sociaal-economische  ontwikkeling  van  de  Gemeenschap.  Gezien  het  gebrek 
aan  vaststaande  produktieroutes  en  specificaties  voor  geavanceerde 
keramieken,  dient  verder  werk  te  worden  gemaakt  van  de  beheersing  van 
fabricagevariabelen  terwijl  gegevens  over  kruip  en  vermoeiing  onder 
gecontroleerde  corrosieomstandigheden  worden  verzameld. 
6.  Het  panel  is onder  de  indruk  van  de  zeer  goede  kwaliteit  van  de 
werkzaamheden  in  Petten  die  zeker  op  het  pei L  staan  van  om  het  even 
welk  vergelijkbaar  nationaal  Laboratorium  dat  zich  eveneens  bezighoudt 
met  de  bepa Ling  van  bet rouwbare  reproduceerbare  gegevens  en  met  het 
verstrekken  van  wetenschappelijke  gegevens  en  informatie.  In  het  kader 
van  het  Lopende  HTM-programma  wordt  vornamel i j k  toegepast  onderzoek 
uitgevoerd,  terwijl  er  geen  duidelijk  aanwijsbaar  fundamenteel 
onderzoek  is.  Naar  onze  mening  meet  binnen  de  instelling  enig 
fundamentee L  onderzoek  naar  beschadi gi ngs- en  stori  ngsmechani smen  van 
HTM  worden  aangemoedi gd  waarbi j  vast  personee L  of  doctora Le/ 
,postdoctorale  studenten  worden  betrokken  of  dat  in  samenwerking  met  het 
GCO  Ispra  of  op  contract  in  bepaalde  universiteiten wordt  uitgevoerd. 
XXXVII 7.  De  middelen  voor  het  lopende  HTM-programma  (1984-1987)  lijken  toe-
rei kend  te  z i j n.  Hoewe l  de  werkzaamheden  in  toenemende  mate 
multidisciplinair  zijn  en  de  beperkingen  op  de  personeelsuitbreiding 
tot  dusver  geen  kwalijke  gevolgen  hebben  gehad,  zijn wij  van  mening  dat 
meer  middelen  nodig  zullen  zijn  om  een  uitgebreidere  databank  tot  stand 
te  brengen  en  ervoor  te  zorgen  dat  in  toenemende  mate  aan  de 
communautaire  werkzaamheden  kan  worden  bijgedragen. 
We  zouden  ook  meer  ondersteunende  activiteiten  wi llen  zien  op  het 
gebied  van  de  fysica  van  hoge-temperatuurlegeringen  en  tenslotte 
keramieken  om  een  vollediger  inzicht  te  verkrijgen  in  de  beschadiging 
daarvan  in  corrosieve  omgevingen.  Een  van  de  mogelijkheden  om  deze 
uitgebreide  taak  te  kunnen  vervullen  is  het  optimaliseren  van  de 
middelen  van  de  GCO-vestigingen  waarvan  de  werkzaamheden  betrekking 
hebben  op  deze  materialen  <zie  aanbeveling  14). 
8.  Het  panel  is van  oordeel  dat  de  uitstekende  mil ieutestfaci l iteiten  te 
zamen  met  de  onlangs  ontwi kkelde  laboratoria  voor  het  verwerken  van 
keramieken  en  de  karakteri sering  van  keramiekpoeders  een  belangri j ke 
aanwinst  voor  de  Gemeenschap  vormen  waaraan  zoveel  mogelijk  bekendheid 
moet  worden  gegeven  zodat  de  technieken  en  apparatuur  door  de  Lid-
Staten  kunnen  worden  overgenomen  en  door  meer  studenten  uit  de 
Gmeenschap  voor  onderzoek  kunnen  worden  gebruikt. 
Aanbevelingen 
1.  Het  GCO  Petten  moet  een  centrum  van  deskundigheid  op  het  gebied  van  HTM 
blijven  en  verder  aan  de  Gemeenschap  wetenschappelijke  diensten 
ver lenen  zoa ls  toepass i ngsgeri cht  onderzoek,  i nformat i e  en  gegevens 
over  materiaaleigenschappen. 
2.  Enerzijds  moet  de  coordinerende,  beheers- en  adviserende  rol  van  het 
GCO  Petten  geleidel ijk  worden  uitgebreid  naar  mate  de  autoriteit  en 
competentie  toeneemt.  Anderzijds  wordt  deskundigheid  alleen  verworven 
en  behouden  door  actieve  betrokkenheid  bij  experimentele  wetenschap  en 
technologie  en  derhalve  moeten  voldoende  middelen  worden  besteed  aan  de 
handhaving  van  de  belangrijke  experimentele  activiteiten  in  Petten. 
XXXVIII 3.  De  katalyserende  rol  van  het  GCO  Petten  moet  worden  aangemoedigd, 
vooral  op  het  gebied  van  technische  keramieken.  Ondanks  het  succes  van 
COST  SO  en  de  veelbelovende  samenwerking  bij  COST  501  en  505  moeten  de 
onderzoekwerkzaamheden  te  Petten  op  het  gebied  van  het  gedrag  van 
hoge-temperatuurlegeringen  worden  voortgezet. 
4.  Nauwere  en  frequentere  contacten  met  de  industrie  zijn  van  essentieeL 
be Lang  om  de  act i vi tei ten  te  Pet ten  beter  op  de  behoeften  van  de 
industrie af  te  stemmen,  de  geLdigheid  en  prioriteit  van  0&0-behoeften 
te  bevestigen  en  een  sneLLe  overdarcht  van  technoLogie  en  gegevens  aan 
bedrijven  in  de  Gemeenschap  te  bewerksteLLingen. 
5.  Er  moet  zorgvuLdig  worden  onderzocht  of  er  geen  mogeLijkheid  bestaat  om 
winst  te  behaLen  met  de  werkzaamheden  van  het  GCO  te  Petten  door  een 
vergoedi ng  te  vragen  voor  de  beproevi ng  van  materia Len  in  de  uni eke 
instaLLaties  van  het  GCO  te  Petten.  Dit  zou  kracht  bijzetten  aan  de 
vorige  aanbeveLing. 
6.  Er  zou  een  tweeLedige  strategie  in  overweging  moeten  worden  genomen 
waardoor  een  correLatie  tot  stand  kan  worden  gebracht  tussen  in  het 
Laboratorium  en  in  het  bedrijf  verkregen  corrosietestgegevens  over 
metaLen  en  keramieken. 
7.  Er  moet  meer  strategisch onderzoek  (d.w.z.  fundamenteeL  onderzoek  ter 
ondersteuni ng  van  doe Lste L  L  i ngen  van  toegepast  onderzoek  worden  ui t-
gevoerd,  b.v.  op  het  gebied  van  de  fysische  interpretatie  van 
beschadiging  en  breuk  van  metaLen,  keramieken  en  composietmateriaLen  en 
met  betrekking  tot  methoden  ter bepaLingen  van  de  Levensduur. 
8.  E  r  moet  vee L  zorg  worden  be steed  a  an  het  bepa Len  van  de  toekomst i ge 
orientatie  van  de  projecten  inzake  technische  keramieken  gezien  de 
grote  potentieLe  draagwijdte  daarvan,  waarbij  het  zoweL  gaat  om  pro-
duktievariabeLen  aLs  om  de  wisseLwerkingen  tussen  compositie, 
microstructuur  en  eigenschappen  bij  keramieken  en  keramische-
matrixcomposieten. 
XXXIX 9.  Nota  nemend  van  de  adviserende  rol  van  het  CGC  voor  het  HTM-programma 
van  Petten  bevelen  wij  aan  dat  het  regelmatig  toeziet  op  de 
voorruitgang  en  het  beheer  van  het  programma. 
10.  Bij  het  personeel  van  Petten  moet  worden  onderzocht  of  er  een  passend 
evenwicht  is tussen  wetenschappers,  ingenieurs,  beheerders,  technici  en 
administratief  personeel  en  of  de  leeftijdsstructuur  geschikt  is  voor 
het  vervullen  van  de  taak  en  doelstellingen  van  het  komende  vier-
jarenprogramma. 
11.  Aan  de  faciliteiten  van  het  GCO  Petten  moet  ruimere  bekendheid  worden 
gegeven  en  de  doelmatigheid  van  het  gebruik  daarvan  moet  worden 
beschouwd  als  functie  van  de  toenemende  mate  waarin  externe 
wetenschappers  en  ingenieurs  uit  de  Lid-Staten  op  uitnodiging  daarvan 
gebruik  maken.  Het  kan  nodig  zijn  meer  in  detail  bekendheid  te  geven 
aan  onderzoektechnieken  als  zodanig,  misschien  in  hun  geheel  en  los  van 
de  onderzoekresultaten. 
12.  We  beve len  a  an  dat  grot  ere  nadruk  wordt  ge legd  op  de  eva luat i e  van 
gegevens  voor  de  HTM-databank. 
13.  Het  beheer  en  de  adviseurs  van  het  GCO  Petten  mqeten  nagaan  of  er  geen 
behoefte  is  aan  doel~tellingen op  korte  en  lange  termijn,  waarbij  deze 
Laatste  verder  reiken  dan  de  vierjarencyclus  van  de  programma's. 
14.  Gezien  de  bevredigende  samenwerking  tussen  GCO  Petten  en  GCO  Ispra bij 
de  HTM-databank  en  project  2,  beve Len  wi j  nauwere  samenwerk i ng  a  an 
tussen  de  betrokken  GCO-vestigingen  met  het  oog  op  een  optimalisering 
van  de  middelen  voor  toekomstige  activiteiten  op  het  gebied  van 
materia len. 
15.  Met  betrekking  tot  de  richting  van  het  Petten-programma  in  de  toekomst 
beschouwen  wi j  de  hui di ge  act i vi tei  ten  a Ls  een  goede  basis  voor  het 
vervullen  van  de  voor  het  GCO  voorgestelde  taak  voor  1987-1990  op  het 
gebied  van  veiligheid en  normen. 
16.  Het  personeel  van  het  GCO  Petten  wordt  aangemoedigd  een  meer 
verbeeldingsrijke  en  innoverende  rol  te  spelen  bij  het  verbeteren  van 
materialen  voor  hoge-temperatuurtoepassingen. 
XL EVALUATION  REPORT 
XLI SYNOPSIS 
In  the  spring  of  1985,  DG  XII  appointed  an  external  Panel  to  evaluate  the 
1984-87  High  Temperature  Materials  programme  of  JRC  Petten,  taking  into 
account  relevant  achievements  of  the  previous  (1980-83)  programme,  and  to 
make  recommendations  on  the  orientation  of  the  future  programme.  After 
three  meetings  at  JRC  Petten  and  one  at  DG  XII-Brussels,  the  Panel 
completed  its evaluation  report  in  October  1985. 
Detailed  comments  on  the  five  projects  constituting  the  current  programme 
are  contained  in  annexes  to  the  report,  the  major  findings  of  the 
evaluation  being  summarised  in  the  main  text,  followed  by  conclusions  and  a 
number  of  recommendations  pertinent  to  future  activities. 
The  Panel  considers  that  the  expertise  and  facilities of  JRC  Petten  for  the 
High  Temperature  Materials  programme,  ten  years  after its formation,  have 
made  and  are  making  a  positive  contribution  to  the  cost-effective 
application  of  high  temperature  materials  in  advanced  technologies.  The 
work  is  uniformly  of  high  quality,  reflecting  the  competence  of  both  staff 
and  management  and  ensuring  that  JRC  Petten  increasingly  fulfils  both  a 
catalytic  and  a  coordinating  role  in  Community  programmes  involving  high 
temperature  alloys,  ceramics  and  composites. 
The  Panel  believes  that  the effectiveness  of  the  work  could  be  improved  by 
closer  Liaison  with  industry  and  by  pursuing  more  basic  research  in  support 
of  the  applied  research  studies.  It  recommends  that  JRC  Petten  should 
continue  to  be  a  supranational  centre  of  expertise  and  provide  the 
Community  with  a  scientific  service  comprising  application-oriented 
research,  property data  and  information  on  high  temperature  materials.  The 
present  activities are  a  good  basis  for  fulfilling  the  Safety  and  Standards 
mission  of  the  1987-90  JRC  programme. 
XLIII CHAPTER  I  - INTRODUCTION 
As  part  of  the  Commission's  on-going  evaluation  of  Community  research 
programmes  Professor  Paolo  Fasella,  Director  General  of  DG  XII  :  Science, 
Research  and  Development/Joint  Research  Centre,  appointed  a  panel  of 
independent  experts  to  perform  an  evaluation  of  the  High  Temperature 
Materials  programme  carried  out  at  the  Petten  establishment  of  the  Joint 
Research  Centre  {JRC). 
1.  Terms  of  Reference 
The  Panel's  terms  of  reference  were  contained  in  the  initial  letter of 
appointment  to  the  members  from  Prof.  Fasella  and  in  more  detail  in  the 
technical  annex  to  the  contract  and  read  as  follows  : 
"Over  the  last  decade  the  Community  has  been  promoting  research  in  the 
field  of  high  temperature  materials.  This  research  is  carried  out  by 
means  of  intramural  research  in  the  Joint  Research  Centre  (JRC)  and 
through  concerted actions  in  the  framework  of  COST. 
The  scope  of  this  contract  consists  in  the  evaluation  of  the  JRC 
programme  in  the  field  of  high  temperature  materials  which  is  being 
performed  by  the  Petten  establishment  within  the  framework  of  the  1984-
1987  JRC  programme  taking  into  account  the  achievements  of  the  previous 
programme  (1980-1983)  whenever  relevant  to  the  present  activities. 
This  task  forms  part  of  the  efforts  undertaken  by  the  Commission  to 
objectively  inform  the  decision-making  authorities  as  well  as  the 
scientific  community  on  the  value  and  impact  of  Community  research  and 
development  programmes  with  a  view  to  optimizing  the  allocation  of  its 
R8rD  resources. 
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Furthermore,  this  evaluation  is  stipulated  by  article  5  of  a  relevant 
Council  Decision  (O.J.  L3,  p.  22  dated  5.1.1984)  which  provides  that  the 
present  JRC  programme  (1984-1987)  shall  be  reviewed  by  external  experts 
during  the  third year  with  the  view  of  providing  an  input  for  a  possible 
revision  or  extension  of  the  programme. 
The  evaluation  will  be  carried  out  by  a  Panel  of  independent  external 
experts. 
The  Panel  is  invited  to  cover  the  following  topics 
- assessment  of  the  scientific  and  technical  achievements  of  the 
programmes  taking  into  account  the  original  objectives  (quality  and 
practical  relevance  of  the  results,  and  possible  spin-offs)  ; 
- contribution  of  the  programmes  to  the  development  of  other  Community 
policies  and  on  the  social  and  economic  development  of  the  Community 
in  general  ; 
- assessment  of  the  role  played  by  the  JRC  in  this field at  the  European 
level  ; 
- analysis  of  the  JRC  programme  implementation  methodology  ; 
- recommendations  for  future  orientation of  the  programme,  improvements 
in  management,  exploitation of  results,  etc. 
The  findings  of  the  expert  Panel,  their  conclusions  and  recommendations 
will  be  summarized  in  a  final  evaluation  report. 
The  contractor  agrees  to  handle  with  the  necessary  discretion,  all 
confidential  information  to  which  he  might  have  access  during  the 
evaluation." 2.  Composition  of  Panel 
The  Panel  consisted of 
Prof.  H.  BOHM 
Prof.  P.J.  GELLING$ 
Dr.  R.J.E.  GLENNY  (Chairman) 
Prof.  P.  GOBIN 
Dr.  G.  LANZAVECCHIA 
Prof.  C.  NICHOLAIDES 
Kernforschungszentrum  Karlsruhe 
Karlsruhe,  Federal  Republic  of  Germany 
Twente  University  of  Technology 
Enschede,  the  Netherlands 
Consultant 
to U.K.  Government  and  Industry 
formerly  Royal  Aircraft  Establishment 
Farnborough,  Hants,  United  Kingdom 
Institut  National  des  Sciences 
Appliquees  de  Lyon 
Villeurbanne,  France 
ENEA,  Rome,  Italy 
Theoretical  and  Physical 
Chemistry  Institute 
Athens,  Greece 
The  members  were  thus  drawn  from  Germany,  Netherlands,  United  Kingdom, 
France,  Italy  and  Greece.  None  of  the  members  has  had  any  contractual 
connection  with  the  Commission's  High  Temperature  Materials  programme, 
and  their  views  as  reflected  in  this  report  do  not  in  any  way  commit  the 
organisations  with  which  they  are affiliated. 
Two  members  of  the  Evaluation  Panel  are  presently  members  of  the 
rec~ntly  established  Scientific  Committee  of  the  JRC  which  will  be 
responsible  for  advising  the  Commission  on  a  possible  revision  of  the 
present  JRC  programme. 
3 3.  Method  of  Evaluation 
The  Panel  met  four  times  between  June  and  October  1985.  The  first 
meeting  was  a  preparatory one  and  served  the  purpose  of 
•  acquainting  the  Panel  members  with  the  Community's  experience  with  the 
external  postperformance  evaluation  of  its  R&D  programmes  ; 
•  discussing  the  evaluation objectives  ; 
•  p~esenting briefly to  Panel  members  the  Community's  R&D  activities and 
in  more  detail  those  of  the  JRC; 
•  giving  an  overview  of  the  activities  of  the  Petten  establishment  and 
of  the  programme  decision-making  procedures. 
The  second  and  third  meetings  were  devoted  to  a  visit  of  the  Petten 
Laboratories  working  for  the  HTM  programme  as  well  as  to  detailed pre-
sentations  by  project  Leaders  and  scientists  of  project  1  Studies  on 
Steels  and  Alloys  ;  project  2  :  Studies  on  Sub-components  ;  project  3  : 
Studies  on  Engineering  Ceramics;  project  4:  HTM  Data  Bank;  and 
project  5  :  HTM  Information  Centre.  The  fourth  meeting  was  devoted  to 
presentations  and  discussions  with  Mr.  H.  Helms,  Programmes  Direct~r of 
the  JRC  and  Dr.  K.  Halpin  ,  formerly  Chairman  of  the  HTM  Advisory 
Committee  on  Programme  Management  and  currently  ·chairman  of  the 
Management  and  Coordination  Advisory  Committee  C  CGC)  IndustriaL 
Technology,  and  to  revising  and  finalising  the draft  evaluation  report. 
To  accompLish  its  task  the  paneL  made  use  of  the  foLlowing  sources  of 
information  : 
-study of  available documents  (Annex  1)  ; 
- presentations  and  talks  with  the  Director  of  the  Petten  Establishment, 
the  HTM  programme  manager,  project  Leaders  and  scientists  working 
for  the  programme  ;  the  Programmes  Director  of  the  JRC  and  the 
Chairman  of  the  CGC  (Annex  2). 
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The  members  of  the  Panel  wish  to  record  their  warm  appreciation  of  the 
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5 CHAPTER  II  DESCRIPTION  OF  THE  PROGRAMME 
1.  Origin  of  the  Programme 
The  programme  was  initiated  by  an  ex-cathedra  decision  of  the 
Commission,  following  a  breakdown  of  the  Euratom  R&D  programmes  in 
nuclear  technologies,  to establish  at  JRC  Petten a  materials  institute 
to  execute  a  high  temperature  materials  programme,  making  use  of  the 
existing  competences.  This  decision  was  supported  by  a  growing  awareness 
of  the  vulnerability  of  Europe  to  conventional  fossil  fuel  supply,  and 
stimulated  by  successive  crises  in  oil  supply  up  to  the  year  1973, 
coupled  with  an  acute  scarcity  of  knowledge  of  materials  employed  in 
high  temperature  technologies. 
The  programme,  supported  by  the  Council  decision  of  August  1975,  was 
therefore  intended  to  contribute  to  the  Commission's  future  energy  anq 
industrial  strategies,  both  by  catalysing  research  and  development  in 
these  materials  and  by  direct  support  to  European  national  and  Community 
actions. 
2.  Target  Areas  of  the  Programme 
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Initial  programme  tasks  identified  those  areas  of  critical  industrial 
constraint  to  which  the  most  effective  benefit  would  be  brought  by 
Community  materials  programme  results. 
An  extensive  review  of  techno logical  needs,  compiled  by  conducting 
surveys  and  enquiries  throughout  European  industry,  research  institutes 
and  governmental  bodies,  led  to  the  identification  of  appropriate 
targets  and  programme  objectives. 
Technological  areas  covered  by  this  search  included  conventional 
industrial  (metallurgical,  petrochemical;  etc.)  activities  and  very 
advanced  developments  CMHD,  fusion,  etc.)  involving  materials 
developers,  users,  designers,  universities  and  research  institutes. 
Information  and  guidance  was  obtained  from  workshops,  working  parties 
and  experts  from  all  member  states. A comprehensive  review  of  future  R&D  requirements,  published  as  a  result 
of  these  investigations  <EUR  5623),  identified 
- the  state-of-the-art  in  HTM  technology  ; 
- future  research  needs  ; 
- the essential  requirements  of  a  European  HTM  research  centre. 
This  centre  should,  among  other  things  : 
- execute  materials activities of  a  supra-national  character  ; 
-conduct  high  risk  research  and  provide  high  cost  research facilities; 
- catalyse  new  materials  research  actions. 
The  inter-technological  areas  of  outstanding  need  were  identified as 
- increase  in  thermal  efficiency  by  higher  process  temperatures, 
- use  of  Lower  grade,  cheaper  fuels  (corrosivity problems), 
- use  of  Less  expensive  materials  <capital  costs,  raw  materials), 
-development  of  more  reliable materials  to  achieve  Longer  component 
Lifetimes,  and  reduction  in  maintenance  "down  time",  critical designs 
<cost  factor,  raw  materials  factor), 
- safety,  safe plant  operation,  environmental  control  <emissions, 
pollution). 
Industrial  applications  at  high  temperatures  (above  600°C)  were  found  to 
be  critically  short  of  materials  information  and  experience.  The  HTM 
programme  was  fotussed  on  this  temperature  range  in  order  to  respond  to 
the  indicated  need  for  underlying  research,  applicable  to  a  well 
selected  range  of  multipurpose  applications  and  components. 
The  evolving  technology  trends  in  Europe  Led  to  an  historical 
development  in  emphasis  for  the  successive  programme  periods 
1977/80- petrochemical  processing,  gas  turbines,  fossil  fuel  conver-
sion,  nuclear  process  heat  ; 
1980/83- fossil  fuel  conversion and  utilisation  <combustion,  gasifica-
tion)  ; 
1984/87- fossil  fuel  conversion  and  utilisation  <combustion,  steam 
generation),  engines  for  transport. 
7 3.  Other  Commission  Activities  in  Structural  Materials 
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The  wisdom  of  the  initial  Commision  option  for  HTM  as  the  primary  area 
of  importance  for  industrial  development  has  been  justified  "a 
posteriori"  by  the  subsequent  nucleation  of  several  European-wide 
cooperative  actions  in  the  materials  field,  to  which  the  HTM  programme 
itself has  contributed substantially.  Principal  among  these have  been  : 
Activity 
COST*  50  (Gas  Turbine  Materials) 
(Rounds  II & III) 
COST  501  (High  Temperature  Materials 
for  conventional  systems 
of  energy  generation  and 
conversion  using fossil  fuels) 
HTM  contribution 
management  functions  and 
collaboration  in  joint actions 
management  functions  and 
collaboration  in  joint actions 
COST  505  (materials  for  steam  turbines)  management  functions  and 
collaboration  in  joint actions 
BRITE* 
RAW  MATERIALS  (technical  ceramics 
and  advanced  materials) 
management  functions  and 
collaboration  in  joint actions, 
envisaged 
collaboration  in  joint actions, 
envisaged 
*  COST  Cooperation  in  the domain  of  Scientific and  Technical  Research 
BRITE  Basic  Research  for  Industry  and  Technology  in  Europe Community  programme  on  the 
Development  of  the  Specialised 
Information  Market  in  Europe 
FAST* 
4.  Objectives  of  the  Programme 
management  functions  and 
collaboration  in  joint actions 
·  management  functions. 
The  objective of  the  programme  is  to  encourage  within  the  Community,  the 
development  of  high  temperature  materials  required  for  advanced 
technologies. 
The  strategy  adopted  to  achieve  this objective  is 
- to monitor  the  status  of  materials  utilisation  and  future  trends  in 
high  temperature  technologies  in  order  to  identify  the  critical  needs 
in  R&D  to  promote  industrial progress  ; 
- to maintain  a  centre of materials expertise,  by  the  conduct  of  medium-
and  long-term  research  studies  in  selected  key  areas  of  high 
temperature materials,  in  order  to provide  a  basis  for  expert  guidance 
of  Community  technological  interests  and  funding  institutions  ; 
- to provide  a  forum  for  information  exchange  and  the  stimulation  of 
joint  research  actions  in  materials  research  ; 
to act  as  a  nucleus  for  European  cooperative  and  service  activities 
Ci.e.  information  services,  technical  data  bank  facilities, etc.). 
5.  Staff  and  Budget 
The  ~TM  programme  is  essentially  a  small  commitment  of  the  CEC,  with 
less  than  40  scientific/technical  staff  in  1980-83,  expanding  to  a 
little  under  50  staff  at  Pet  ten  in  1984-85  by  conversion  of  10  staff 
from  a  programme  on  organic  materials.  The  programme  budget  for  the 
years  1984/87  is  28  MECU. 
*  FAST  Forecast~ng and  Assessment  for  Science  and  Technology 
9 Annex  3  gives  the  authorised partition of  resources.  It  should  be  noted, 
however,  that  during  1984  the actual  efforts were  44  my/y  at  Petten  and 
2.7  my/y  available at  Ispra. 
6.  Programme  Projects 
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The  programme  is  currently  executed  in  five  projects,  three  involving 
exp~rimental  research  into  : 
- steels and  alloys, 
- sub-components, 
- engineering  ceramics, 
and  the  other  two  projects  being  concerned  with  the  provision  of  a 
factual  "HTM  Data  Bank"  and  a  "HTM  Information  Centre"  respectively. 
This  strategy  has  evolved  from  an  earlier  (1980/83)  programme  structure 
of  three  projects,  related to  the  present  structure as  indicated below. 
1984/87 
Project  - studies on 
Project  2  - studies on 
Project  3  - studies on 
1980/83 
steels and  alloys1 Lnformation  Centre  -
sub-componentslJ~aterials Studies  -
engineering  !Engineering  Studies-
Project 
Project  2A 
Project  2B 
ceramics  I 
Project  4  - HTM  Data  Bank--------------~TM Data  Bank  - Project  3 
Project  5  - HTM  Information  Centre----~ 
The  programme  R&D  projects  have  developed  with  the  accumulation  of 
experience,  from  1980  to  1985  from  studies  of  simple  environmental 
systems  to  increasingly  complex  and  realistically  simulative  research 
studies.  The  initial  periods  considered  the  behaviour  of  well-
established  materials,  conventional  austenitic  steels,  gas-turbine 
alloys  and  coatings  in  simple  corrosive  environments  (carburising  or 
oxidising)  under  uniaxial  stress  conditions.  Subsequent  studies 
progressed  to  include  more  advanced  steels  and  protect  i ved  c laddi ngs, 
engineering  components,  and  advanced  engineering  ceramics  under  the 
conjoint  action  of  aggressive  environments  which  can  include  sulphur, 
oxygen  and  carbon,  with  applied stress of  a  static or  dynamic  nature,  or of  multi-axial  nature.  Materials  evaluation  has  also progressed  from  the 
simpler  characterisation  to  the  description  of  behaviour  under  complex 
industrially simulative  conditions. 
The  progress  in  sophistication  of  investigative  techniques  has  demanded 
the  establishment  of  highly  advanced  te~ting  facilities  capable  of 
supplying  variable  combinations  of 
- corrosion  in  accurately  controlled and  monitored  complex  gas  mixtures, 
- temperature  :  constant,  variable,  cycling, 
- stress  :  static/dynamic,  uni- or multi-axial, 
and  a  wide  range  of  advanced  techniques  for  structural analysis. 
Further,  while  production  and  processing  are  not  considered  for  metallic 
materials,  these  processes  are  so  fundamental  to  ceramic  properties 
that  they  are  also  included  in  the  framework  of  that project. 
Close  collaboration  with  universities  in  member  countries  has  resulted 
in  a  steady  flow  of  "Fellows"  who  conduct  research  on  subjects  which  are 
integral  parts  of  the  multiannual  programme.  On  the  basis  of  their 
studies,  several  of  these  each  year  obtain a  Ph.D.  or  M.Sc.  degree. 
The  impact  of  the  HTM  programme  on  national  materials  strategy  has  led 
to  : 
- all  E.C.  countries,  in  practice,  initiating  HTM  programmes  ;  JRC 
Petten  helped  to  catalyse  this  development  particularly  in  smaller 
countries  ; 
the  making  of  links  between  various  national  research  centres, 
universities  and  industries. 
The  standing  of  the  programme  is evidenced  by  its  involvement,  amongst 
others,  with 
- collaborative  research  actions, 
- preparation of  scientific/technical publications, 
- frequent  visitors and  meetings, 
- training of  research  fellows, 
-acting as  host  for  European  management  groups,  e.g.  COST,  Thermodata, 
EEC  advisory  bodies,  etc. 
11 Future  perspectives  for  the  programme  are  oriented  towards  the  conduct 
of  research  on  metals,  ceramics,  and  surface and  interface engineering 
in  the  light  of  test methodologies,  standards,  reliability  and  safety 
for  advanced  industrial  technologies.  The  "HTM  Data  Bank"  and  "HTM 
Information  Centre"  are  considered  to  be  vitally  important  for  this 
European  materials activity. 
12 CHAPTER  Ill  EVALUATION 
The  HTM  programme  at  Petten  provides  a  scientific  service  concerned  with 
materials  information,  data  handling,  and  direct  research  programmes 
relevant  to  a  range  of  industrial  and  energy  conversion  processes.  The 
research  studies  have  been  concerned  with  evaluating  and  understanding  the 
high  temperature  behaviour  of  selected alloys  and  ceramics  under  conditions 
that  typify  aggressive  industrial  environments. 
In  the  1980-83  programme,  the  complementary  materials  and  engineering 
studies  were  largely  devoted  to  the  development  of  facilities  and  testing 
techniques  which  were  employed  _to  generate  data  for  life  prediction 
purposes  in  Projects  and  2  of  the  1984-87  programme.  The  third 
experimental  research  study  (Project  3>  on  engineering  ceramics  is  a 
logical  extension  of  the  activity  on  high  temperature  alloys  and  was 
introduced  into  the  1984-87  programme.  The  projects  on  the  HTM  Data  Bank 
<Project  4)  and  HTM  Information  Centre  (Project  5)  featured  in  both 
programmes  and  are  strongly  associated  with  the  study  projects.  All  five 
projects  are  well  integrated  in  the  current  applied  research  programme 
directed  towards  the  general  field  of  industrial  high  temperature 
processing. 
The  evaluati~ns of  the  five  individual  projects  are  recorded  in  Annexes  4 
to 8.  The  main  findings  are  summarised  here  for  those  readers  who  are  less 
concerned  with  the  more  specifically  technical  observations  and 
recommendations. 
1.  Studies  on  Steels and  Alloys 
This  project,  the  largest  in  the  HTM  programme,  has  already  made  a 
significant  contribution to  industrial  design  philosophy  and  to  an  enhanced 
understanding of  material  behaviour  in  corrosive  environments  but  it is  too 
early to  say  whether  improved  life  prediction  can  be  achieved.  It is well 
planned  and  executed  and  we  are  impressed  by  the  high  quality of  the  work, 
particularly  in  the  measurement  and  interpretation  of  data.  Its  declared 
aims  and  objectives  are  expressed  in  broad  terms  and  so  only  partial 
13 fuLfiLment  can  be  expected  in  the  time  seaLe  of  the  present  programme-
parameters  such  as  geometry,  gas  velocity  and  erosion  are  not  included.  The 
resources  appear  adequate  although  we  would  expect  to  see  a  higher 
proportion  devoted  to  operating  costs  and  capitaL  investment.  We  are 
particularly  impressed  by  the  integration of  the project  work  with  COST  501 
and  with  other  collaborative activities which  ensure  that  the  unique  Petten 
environmental  test  facility  is  used  for  the  benefit  of  Community  members. 
ALthough  we  agree  with  the  strategy  adopted  we  wouLd  Like  to  see  more 
attention paid  to the  exposure  of  materials  under  industrial  conditions  and 
to the  correlation of  industrial  and  Laboratory  data,  as  well  as  a  greater 
effort  on  the  metal  physics  aspects  of  material  behaviour. 
2.  Studies  on  Sub-Components 
The  installation  and  proving  of  equipment  for  testing  tubular  materials 
under  multi-axial  Loading  in  corrosive  environments  was  "Largely  accom-
plished  in  the  1980-83  programme.  Two  of  the  activities  in  the  current 
project  are  concerned  with  acquiring  data  under  these  conditions  and  are 
progressing  well.  The  third  activity  involves  the  design  of  a  thermal 
gradient  rig  but  does  not  include  testing.  We  expect  to  see  only  Limited 
data  resulting  from  the  fourth  activity  on  the  creep  behaviour  of  welded 
tubes. 
At  this  interim  stage,  it  is  too  early  to  say  whether  a  useful  design 
methodology  will  be  available  at  the  end  of  the  programme.  We  are  pleased 
to  see  the  integration of  this project  into  COST  501,  particularly  as  the 
Petten  work  serves  as  a  starting  point  for  establishing  other  plant 
component  parameters e.g.  more  complex  geometries,  structural  constraints 
and  fluid  dynamics  aspects.  We  emphasize  the  need  for  establishing  a 
progressiveLy  more  comprehensive  prediction  methodology  vaLidated  by  more 
industrially  relevant  bench-mark  data.  We  suggest  that  the  proportion  of 
in-house  effort  to  externaL  work  devoted  to  such  an  extension  to  the 
programme  is  a  matter  for  discussion  by  JRC  Petten  and  its  internal 
management  advisors. 
14 3.  Studies  on  Engineering  Ceramics 
For  a  project  that  started  in  1984,  the  objectives  are  ambitious.  We  agree 
with  the  selection of  one  material,  silicon nitride,  for  the  programme  but, 
as  JRC  Petten  are  well  aware,  several  "alloying"  possibilities  have  been 
established  elsewhere  and  "unalloyed"  si'Licon  nitride  may  prove  to  have 
limited  application.  We  consider  that  only  a  restricted  examination  of 
compositional  effects  on  processing,  and  a  tentative  life  prediction 
methodology  will  result  from  the  present  programme.  Nevertheless  the  Panel 
believes  that  this  forward-Looking  project  is  timely  and  will  contribute  to 
the  development  of  reliable  reproducible  ceramics.  Unlike  the  first  two 
projects,  studies  of  the  production  aspects  are  necessary  but  we  suggest 
closer  integration  with  the  mechanical  property  and  corrosion  aspects.  We 
again  emphasize  the  need  for  closer  industrial  liaison,  involving  ceramic 
component  manufacturers  as  well  as  plant  designers  and  operators.  The  Panel 
is  impressed  with  the  expertise  and  facilities  developed  in  a  comparatively 
short  time  and  considers  that  JRC  Petten  will  have  an  authoritative 
coordinating  and  catalytic  influence  on  Community  programmes  and  eventually 
on  Community  socio-economic  developments  in  engineering  ceramics.  Because 
the  potential  scope  of  these  studies  is  considerable,  the  design  of 
critical  experiments  and  the  further  development  of  multi-lateral 
collaboration are  important  considerations for  the  project  management. 
4.  HTM  Data  Bank 
The  Panel  found  that  the  original  objectives  of  this  joint  Petten/Ispra 
project  have  largely  been  achieved  although  the  real  value  of  the  HTM  Data 
Bank  can  only  be  assessed  when  sufficient  data  are  incorporated  and  user 
experience  has  accumulated.  We  were  pleased  to  learn  that  the  content  of 
data  is  being  continually  extended,  both  with  respect  to  the  number  of 
alloys  and  the  range  of  properties  (including  corrosion  properties),  and 
that  the  Bank  will  be  available  to  external  users  before  the  end  of  1985. 
As  the ·data  base  expands,  we  envisage  the  need  for  an  increase  in  resources 
for  this  project.  The  Panel  is  particularly  satisfied  with  the  external 
contacts  so  far  made  and  suggests  that  its  contribution  to  Information 
Technology,  at  the  invitation of  DG  XIII,  should  involve  cooperation with  a 
commercial  firm  in  this field.  More  emphasis  should  be  given  to one  of  the 
15 objectives  of  this  project,  namely,  the  critical  assessment  of  data 
introduced  into the  Bank.  We  endorse  the  need  for  users  to  have  access  to 
both  selected  and  typical  data. 
5.  HTM  Information  Centre 
The  Panel  is  satisfied  that  the  objectives  and  roles  of  the  Information 
Centre  are  being  fulfiLled  effectively  in  a  broad  range  of  activities  -
meeting~,  R&D  assessment  and  analysis,  promotion  of  cooperation  and  the 
maintenance  and  usage  of  the  HTM  Information  Base.  We  found  that  the  timing 
of  the  meetings  was  often  particularly  appropriate  to  the  development  of 
the other Petten projects.  We  were  pleased  to  find  that  the  range  of  high 
temperature  materiaLs  covered  by  the  Information  Centre  is  broader  than 
that  used  in  the  three  experimental  projects.  The  Panel  encourages  the 
Centre  to  be  innovative  and  forward  Looking  with  respect  to  identifying  and 
proposing  R&D  initiatives  as  well  as  R&D  requirements.  We  also  wish  to 
recommend  that  information  on  U.S.  and  Japanese  activities  in  HTM  is 
collected and  disseminated  by  the  Information  Centre. 
16 CHAPTER  IV  - CONCLUSIONS  AND  RECOMMENDATIONS 
Conclusions 
1.  Ten  year  after  the  formation  of  the  HTM  programme,  JRC  Petten  is  now 
well  established  as  a  supra-national  centre  of  expertise  and 
information  on  high  temperature  materials.  The  Panel  considers  that 
this  role  continues  to  be  necessary  for  the  pursuit  of  pre-
competitive  research  utilising  sophisticated  high  cost  facilities 
and  for  cat  a lysing  and  coordinating  external  research  activities 
beneficial  to  the  Community. 
2.  The  Panel  considers  that  the objective  of  the  HTM  programme  viz.  to 
encourage  within  the  Community  the  development  of  high  temperature 
materials  required  for  advanced  technologies  has  been  met  in  the 
1980-83  programme,  and  is  likely  to  be  fulfilled  in  the  1984-87 
programme. 
3.  We  agree  with  the  strategy  adopted  to  achieve  the  above  objective 
and  with  the  aims  and  objectives  of  the  projects  included  in  both 
4-year  programmes.  The  sub-objectives  for  the activities within  each 
project  were  well  defined  and  we  appreciated  the  use  of  milestone 
review  procedures  to assess  the progress  of  the  work  in  the  current 
programme.  A somewhat  sharper definition of  some  project  objectives 
would  have  allowed  us  to  assess  more  precisely  the  extent  to  which 
the objective was  being  fulfilled.  For  comprehensive  achievement  of 
the  aims  of  the  three  experimental  projects,  more  industrially 
significant  parameters  will  need  to  be  incorporated  in  an  extended 
programme. 
4.  The  five  current  projects  form  a  coherent  HTM  programme  which  has  an 
important  role  at  European  level.  The  experimental  projects  on 
studies  of  metals  and  alloys,  and  of  sub-components  are  well 
integrated  in  cost-shared  collaborative  programmes  (COST  501  and 
505),  and  the  project  on  engineering  ceramics  wiLl  shortly  be 
associated  with  the  collaborative  Raw  Materials  <Technical  Ceramics> 
17 joint  action.  We  are  impressed  with  the  service provided  by  the  HTM 
Information  Centre  and  hope  that  it  will  be  extended  to  include 
appropriate  U.S.  and  Japanese  information.  Shortly,  with  the  advent 
of  on-line  user  service,  the  HTM  Data  Bank  will  be  available  to 
Community  members.  We  welcome  the  increasing  use  of  the  expertise at 
Petten  by  the  Directorates-General  (XII  and  XIII)  for  contributions 
to  Community  sectoral objectives. 
5.  We  consider  that  the  present  HTM  programme  should  be  ~xtended,  with 
strong  collaboration  with  industry  to ensure  that  the  data  pertains 
to  representative  plant  operating  conditions  and  that  the  resulting 
Life  prediction  methodology  is  acceptable  for  application  by 
industrial  plant  designers.  The  nature  and  scope  of  the  studies  on 
engineering  ceramics  are  timely  with  respect  to  the  future  socio-
economic  development  of  the  Community.  Because  of  the  lack  of 
established  production  routes  and  specifications  for  advanced 
ceramics,  work  on  the  control  of  fabrication  variables  should  be 
pursued  in  parallel  with  the  acquisition  of  creep  and  fatigue  data 
under  controlled  conditions  of  corrosion. 
6.  The  Panel  is  impressed  with  the  high  quality  of  the  work  at  Petten 
which  is  well  up  to  the  standard  of  any  comparable  national 
laboratory  similarly  dedicated  to  the  determination  of  reliable 
reproducible  data  and  to  providing  a  scientific data  and  information 
service.  The  activities of  the  current  HTM  programme  are  essentially 
applied  research  with  no  clearly  identifiable  basic  research.  We 
feel  that  some  elements  of  basic  research  on  deterioration  and 
failure  mechanisms  of  HTM  should  be  encouraged  in-house  involving 
permanent  staff  or  doctoral/post-doctoral  students,  or  in 
cooperation  with  JRC  Ispra,  or  under  contract  at  selected 
universities. 
7.  The  resources  for  the  current  (1984-1987)  HTM  programme  appear  to  be 
adequate.  Althou~h  the  work  is  increasingly  multi-disciplinary  and 
constraints  on  staff  complement  have  not  so  far  been  detrimental,  we 
consider  that  greater  resources  will  be  required  to  provide  a  more 
comprehensive  data  bank  and  to  ensure  that  the  increasing 
contribution  to  Community  actions  is fulfilled.  Also,  we  would  like 
18 to  see  a  greater  support  activity on  the  physics  of  high  temperature 
alloys  and,  eventually,  ceramics  in  order  to  obtain  a  fuller 
understanding  of  their deterioration  in  corrosive  environments.  In 
order  to  accomplish  this  increased  works  one  possibility  is  to 
optimise  the  resources  of  the appropriate  JRC  establishments  in  the 
relevant  materials  areas  <see  recommendation  4). 
8.  The  Panel  considers  that  the  outstanding  environmental  test 
facilities,  coupled  with  the  recently-developed  Laboratories  for  the 
processing  of  ceramics  and  the  characterisation of  ceramic  powders, 
are  a  Community  asset  which  should  be  thoroughly  publicised  so  that 
the  techniques  and  equipment  can  be  adopted  by  Community  members  and 
utilised  by  more  research  students  from  the  Community. 
Recommendations 
1.  JRC  Petten  should  continue  to  be  a  centre  of  expertise  on  high 
temperature  materials  and  to  provide  a  scientific  service 
app L  i cat i on-oriented  research,  property  data  and  information  - to 
the  Community. 
2.  On  the one  hand,  the  coordinating,  management  and  advisory  roles  of 
JRC  Pet ten  should  be  progressively  increased  as  its  authority  and 
competence  grows.  On  the  other  hand,  expertise  is  acquired  and 
maintained  only  by  active  involvement  in  experimental  science  and 
technology  and  therefore  sufficient  resources  should  be  devoted  to 
maintaining  the  high  quality experimental  activities at  Petten. 
3.  The  catalytic  role  of  JRC  Petten  should  be  encouraged,  particularly 
in  engineering  ceramics.  Despite  the  success  of  COST  50  and  the 
promising  coLlaboration  in  COST  50'1  and  505,  the  Pet ten  research 
work  on  the  behaviour  of  high  temperature  alloys  should  continue. 
4.  Closer  and  more  frequent  Liaison  with  industry  is  essential  to 
increase  industrial  awareness  of  the  Petten activities,  to  reaffirm 
the  vaLidity  and  priority  of  R&D  requirements  and  to  ensure  that 
techno Logy  and  data  transfer  to  Community  i ndust ri es  is  rapidLy 
made. 
19 5.  The  possibility  of  seeking  some  return  on  the  work  of  JRC  Petten 
with  respect  to  repayment  for  the  testing of  materials  in  the  unique 
JRC  Petten  facilities  should  be  carefully  considered.  This  would 
serve  to  reinforce  the  previous  recommendation. 
6.  Consideration  should  be  given  to  a  dual  strategy  that enables  the 
correlation  of  laboratory  and  industrial  corrosion  test  data  on 
metals  and  ceramics  to  be  made. 
7.  More  strategic  research  <i.e.  basic  research  in  support  of  applied 
research  objectives)  should  be  conducted e.g.  on  the  physical  inter-
pretation  of  deterioration  and  fracture  of  metals,  ceramics  and 
composites,  and  in  respect  to  lifetime prediction methods. 
8.  Careful  consideration  should  be  given  to  the  future  orientation  of 
the  engineering  ceramics  project  because  of  its  large  potential 
scope,  embracing  product ion  variables  and  com·pos i tiona  l!mi ere-
structure/property  interactions for  both  ceramics  and  ceramic-matrix 
composites. 
9.  In  noting  the  advisory  role  of  the  CGC  to  the  HTM  Petten  programme, 
we  recommend  that  it  should  regularly  monitor  the  progress  and 
management  of  the  programme. 
10.  The  staff  resources  at  Petten  should  be  examined  to  ensure  that 
there  is  an  appropriate  balance  of  scientists,  engineers,  managers 
technicians  and  admi ni st  rat ive  staff  and  also  an  acceptable  age 
structure  for  fulfilling  the  mission  and  objectives of  the  next 
4-year  programme. 
11.  The  JRC  Petten  facilities  should  be  publicised  more  widely,  and 
their  efficient  utilisation  should  be  considered  in  relation  to 
their  greater  external  usage  by  scientists  and  engineers  invited 
from  Community  member  nations.  There  may  be  a  need  to  publicise 
research  techniques  per  se  in  greater detail,  perhaps  collectively 
and  divorced  from  the  results of  the  research. 
20 12.  We  recommend  that  greater  emphasis  should  be  placed  on  the 
assessment  of  the  data  for  the  HTM  Data  Bank. 
13.  JRC  Petten  management  and  its  advisers  should  consider  the  need  for 
both  short- and  long-term  objectives,  the  latter  extending  beyond 
the  4-year  cycle  of  programmes. 
14.  In  noting  the  satisfactory  collaboration between  JRC  Petten  and.JRC 
Ispra  on  the  HTM  Data  Bank  and  on  Project  2,  we  recommend  closer 
cooper at ion  between  appropriate  J  RC  establishments  with  respect  to 
optimising  resources  for  future  materials activities. 
15.  With  respect  to  the  future orientation of  the  Petten programme,  we 
regard  the  present  activities  as  a  good  basis  for  fulfilling  the 
proposed  1987-90  mission  of  Safety  and  Standards  for  the JRC. 
16.  JRC  Petten  staff  should  be  encouraged  to  adopt  a  greater  visionary 
and  innovative  role  with  respect  to  the  improvement  of  materials  for 
high  temperature  applications. 
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•  A Scientific and  Technical  Strategy  for  Europe  - Framework  Programme  -
1984-1987  XII/126/84,  Jan.  1984 
•  Community  Research  and  Development  and  Demonstration  Activities 
•  Working  together  - the  Institutions  of  the  European  Community  - ISBN92-
825-0571-S  (graphs  only) 
•  Organigramme  DG  XII  +  JRC 
Evaluation  of  R&D  Programmes 
Council  Resolution  concerning  a  Community 
evaluation  of  Community  R&D  programmes  CO.J. 
1983) 
plan  of  action  on  the 
C213,  p.1,  dated 3  August 
•  Evaluation of  the  remote  sensing  programme  of  the  Joint  Research  Centre 
(1980-83),  Research  evaluation - Report  n°  11,  EUR  9438 
•  The  evaluation of  COST  Project  SO  "Materials  for  gas  turbines"  and  COST 
501  "~igh  temperature  materials  for  conventional  systems  of  energy 
generation  and  conversion  using  fossil  fuels",  EUR  9603 
JRC  Programme  in  the field of  High  Temperature  Materials 
•  "Research  Evaluation of  JRC  Programmes  HTM",  analysis  of  the  HTM 
programme  1980/83,  1984/85,  prepared  for  the  Evaluation  Panel,  May  1985 
25 Council  Decision  concerning  a  multiannual  research  and  development 
programme  of  the  European  Economic  Community  in  the  fields  of  basic 
technological  research  and  the  applications  of  new  technologies 
(8RITE)(1985  to  1988),  O.J.  n°  L 83,  pp.  8-9 
•  Multiannual  Programme  of  the  Joint  Research  Centre,  Technical  Description 
1984-1987 
•  Documentation  related to programme  decision 
1.  Proposal  of  the  Commission  to  the  Council 
2.  Scientific/technical documentation  related  to the 
programme  to be  evaluated,  annexed  to  the 
Commission  proposal 
3.  Opinion  of  the  European  Parliament 
4.  Opinion  of  the  Economic  and  Social  Committee 
5 •  Council  Decision 
•  Semi-annual  Programme  Progress  Reports  (PPR) 
PPR  80/I  and  II,  PPR  81/I  and  II,  PPR  82/I  and  II, 
PPR  83/I  and  II,  PPR  84/I  and  II 
•  Annual  Status  Reports  1980,  1981,  1982,  1983 
•  Mandate  for  and  Composition  of  Advisory  Bodies 
-Council  Decision 
•  ACPMs  (1980-1983) 
•  CGCs  (1984-1987) 
- List  of  Members 
•  ACPM-HTM  (1980-1983) 
•  CGC-Industrial  Technology  <1984-1987) 
Documentation  related to  ACPM  intervention 
management  1980,  1981,  1980/83 
.  List  of  publications  (papers,  proceedings,· ••• ) 
•  List  of  patents 
26 
concerning 
1980/83 
and 
1984/87 
programme PRESENTATIONS  AND  INTERVIEWS 
Present  during  the  meetings 
Commission  staff 
DG  XII  Mr.  Gerold,  Director  of  Means  of  Action 
Evaluation  Unit  :  Mr.  Massimo 
Mrs.  Spachis  (Secretariat) 
JRC  Mr.  Helms,  Programme  Director  of  JRC 
Dr.  Hondros,  Director of  the  Petten establishment 
Dr.  Van  de  Voorde,  Programme  Manager 
Mr.  Lloyd 
Annexe  2 
Project  1  J.B.  Marriott,  G.  Kemeny,  J.  Bressers,  E.  Lang, 
J.F.  Norton 
Project  2  H.  Krockel,  R.C.  Hurst 
Project  3  M.  Van  de  Voorde,  R.J.  Fordham,  w.  Karcher, 
0.  Van  der  Biest 
Project  4  H.  Krockel 
Project  5  M.  Merz 
Advisory  Committees 
ACPM-HTM 
CGC-Industrial  Technologies 
Dr.  Halpin  (Chairman) 
Dr.  Halpin  <Chairman) 
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 Annexe  4 
PROJECT  1  STUDIES  ON  STEELS  AND  ALLOYS 
Nature  and  Scope 
This  project  is  an  extension  of  the  1980-83  programme  project  which  was 
aimed  at  attaining  "a  deeper  knowledge  of  the  influence  of  different 
gaseous  environments  on  the  high  temperature  behaviour  of  selected 
superalloys  •••  "  The  aim  of  the  1984-87  programme  project  is  to determine 
the  suitability  of  materials  for  long-term  service  in  industrial  high 
temperature  corrosive environments.  The  objectives of  the  studies on  steels 
and  alloys  are  to  generate  property  data  in  order  to  quantify  reliability 
and  life prediction,  and  to obtain an  understanding  of  the deterioration of 
material  behaviour  in  corrosive environments. 
Since  its inception,  this project,  the  largest  in  the  HTM  programme,  has 
involved  a  virtually  constant  level  of  25  to  26  research  staff.  In  1984, 
this  represented  about  one  half  of  the  total  research  staff  in Petten,  and 
the  project  accounted  for  just over  one-third of  the total  programme  costs. 
It  comprises  four  activities viz.  corrosion,  protection,  creep and  fatigue, 
each  with  its own  objective. 
At  the  date  of  the  examination  (mid-1985)  by  the  Evaluation  Panel,  the  work 
on  this  topic  had  been  underway  for  5  1/2  years.  The  first  four  years 
<1980-83)  were  largely  concerned  with  establishing  an  environmental  test 
facility,  developing  techniques  for  corrosion  and  creep  testing  (in  basic 
carburising,  oxidising or  sulphidising environments),  fatigue  testing  <in 
air  or  in  vacuum),  and  micro-structural  analysis,  and  with  obtaining  a 
preliminary  data  base  on  selected  well-established  austenitic  steels  and 
nickel-base alloys.  During  this  period,  corrosion  data  were  obtained  for 
two  major  modes  of  attack,  viz.  oxidation  with  carburisation  or 
sulphidation,  pertinent  to  low  oxygen  industrial  environments.  Creep 
behaviour  was  determined  in  carburi sing  environments,  with  and  without 
oxidation.  Low  cycle  fatigue  studies  showed  the  dominant  effect  of 
oxidation  on  life.  The  stability  of  protective  coatings  on  nickel-base 
30 alloys  and  their  influence  on  the  creep  and  thermal  fatigue  behaviour  were 
determined,  as  also  were  some  of  the  merits  and  limitations of  clad alloys 
on  heat-resistant  steels.  The  need  to  explore  the  effect  of  thermal 
cycling,  and  to  determine  crack  growth  behaviour  in  both  creep  and  fatigue 
for  life prediction purposes  was  appreciated. 
The  1984-87  programme  is  concerned  with  expanding  the  data  base, 
concentrating  on  the  testing  in  complex  sulphidising/oxidising/carburising 
atmospheres  of  the  more  advanced  constructional  steels  and  alloys  used  in 
fossil  fuel  conversion  and  utilisation plant.  The  programme  plan  embraces 
not  only  the  evaluation of  selected materials,  with  and  without  protective 
coatings,  but  also  the  mechanisms  and  kinetics  of  corrosion  and  the 
mechanisms  of  creep  and  fatigue  behaviour  in  order  to  establish  a 
methodology  for  life  prediction.  The  plan  also  includes  the  creep  and 
fatigue  testing  of  an  oxide  dispersion-strengthened  nickel-base  alloy. 
Corrosion  tests  on  austenitic  steels,  currently  carried  out  at  800°  C in 
complex  atmospheres  with  controlled  chemical  activities  of  oxygen,  carbon 
and  sulphur,  simulating  industrial  processes,  are  being  extended  to  a  wider 
range  of  temperatures,  and  will  include  the  effect  of  superimposed 
mechanical  stresses  on  coated  steels.  The  effect  of  sulphur  containing 
solid  deposits  on  the  mechanism  and  kinetics  of  corrosion  will  also  be 
determined.  Throughout,  the  analyses  of  precipitate  and  dislocation 
mechanisms  are  an  essential  feature  of  the project. 
Evaluation 
(i)  a.  The  extent  to  which  the  objectives of  the  project  have  been  met. 
The  earlier  (1980-83)  work  was  essentially a  limited  parametric  study 
that  nevertheless  made,  in  the  opinion  of  the  ACPM,  a  significant 
contribution  to  industrial  design  philosophy,  particularly  to  the  land-
based  gas  turbine  industry.  The  aims  and  objectives  of  the  present  project 
are sufficiently  broad  that  only partial  fulfilment  can  be  expected  in  the 
time  scale.  The  research  is  rightly  confined  to  a  small  number  of  selected 
materials  and  the  laboratory  test  conditions  are  chosen  to  be 
representative  of  typical  i ndust rial  operations.  However,  other  factors 
31 such  as  component  geometry,  gas  velocity,  and  erosion  by  solid particles  in 
gas  streams  may  significantly affect  surface,  albeit  Local,  deterioration 
and  therefore  Life  prediction. 
The  objectives  of  the  four  activities  within  the  project  are  defined  in 
general  terms  and  therefore  are  of  Limited  value  in  judging  the  progress 
and  effectiveness of  the work.  In  this  respect,  the declared  sub-objectives 
for  each  activity are more  precise although  all are  Laboratory-oriented.  It 
wouLd  be  useful  to  incLude  one  or  more  sub-objectives  concerned  with  the 
correlation of  Laboratory  and  industrial data.  Most  of  the  work  targets  for 
the  sub-objectives  are  not  scheduled  for  completion  untiL  after  1985  and 
therefore only  Limited  comment  is possible.  Apart  from  temporary  delays  due 
to sulphidation corrosion of  test  equipment,  the activities have  proceeded 
according  to  plan.  The  fatigue  data  base  on  Alloy  800  in  air  is 
comprehensive  but,  unlike  the  creep studies,  tests  in  complex  atmospheres 
have  still to be  carried out.  The  interactive  nature  of  the  test  and 
material  variables,  particularly when  complicated  by  solid .state reactions, 
will  make  interpretation of  behaviour  more  difficult.  The  work  carried out 
on  mi crest  ructura L  changes  (e.g.  disLocations,  precipitates  and  their 
interactions)  under  static  Loads  was  Less  than  we  expected.  Nevertheless  we 
feel  that  the  results  so  far  obtained  indicate  that  behavioural 
understanding  wiLL  be  enhanced  and,  to  a  degree,  better  c ri teri  a  for 
material  selection  should  be  obtained.  It  is  not  possible  to  say  at  this 
point  in  time  whether  improved  Life  prediction  can  be  achieved. 
Although  the  resources  appear  to be  adequate  to meet  the project objective, 
the  proportion  available  for  operation  and  capital  investment  is  somewhat 
Lower  than  for  many  national  Laboratories.  It is suggested  that  this should 
be  increased  to allow,  for  example,  the modernisation  of  surface analysis 
equipment  (ESCA-Auger>,  and  the  introduction  of  equipment  that  simulates 
the  thermal  cycling  conditions  associated with  industrial processes. 
(i)  b.  Role  played  by  JRC  at  European  Level. 
The  objectives,  programme  definition and  direction of  this project  have 
benefitted  considerably  from  the  involvement  of  JRC  Petten  in  concerted 
action  programmes,  initially  in  COST  50  (Gas  Turbines)  and  currently  in 
COST  501  (Energy  Generation  and  Conversion  using  Fossil  Fuels>  and  in  COST 
32 505  <Materials  for  Steam  Turbines>.  Appropriate  parts  of  all  four  of  the 
project's  activities  are  integrated  into  COST  501.  Collaboration  with  a 
wide  range  of  industrial  companies,  research  institutes  and  laboratories 
ensures  that  the  J RC  Pet ten  expertise  and  its  unique  environmental  test 
facility  are  used  for  the  benefit  of  Community  members.  Outside  the  COST 
activity,  cooperation  with  European  users  and  producers  of  high  temperature 
steels  and  alloys  ensures  that  the  results  of  this  project  are  discussed 
and  made  available  for  application. 
The  educational  role  of  JRC  Petten,  particularly  in  post-graduate  research 
training,  has  been  enhanced  by  this  project.  The  JRC  can  now  exercise  a 
stronger  coordinating  role  in  any  corrosion-dominated  European  R&D 
programme. 
Cii)  Appraise  scientific  and  technical  contributions  of  the  programme  in 
relation to  its objectives,  including  the quality of  the work  and  the 
relevance of  the  results obtained. 
The  Panel  agrees  with  the  approaches  that  have  been  taken  to  fulfil  the 
declared  aims  and  objectives  of  the  project.  We  agree  with  the  early 
decision  to  con cent rate  the  research  work  on  a  study  of  the  combined 
effects of  chemical  corrosion  and  creep or  fatigue  stresses,  using  a  small 
number  of  representative austenitic  steels. 
The  need  for  a  well  characterised  and  cent rolled  environment  has  been 
appreciated  and  largely  fulfilled  in  the  test  facility  designed  and 
construe  ted  by  J  RC  Pet ten  staff.  The  Panel  agrees  with  the  choice  of  a 
"matrix"  approach  based  on  exposure  over  a  range  of  temperatures  to  typical 
atmospheres  characterised  by  partial pressures  of  sulphur  and  oxygen  rather 
than  the  more  usual  approach  based  on  the  simulation of  specific  processes. 
It  feels  that  the  gas  composition,  determined  from  computerised 
thermo.dynami c  ca leu lations  at  the  temperature  and  pressure  of  the 
experiment,  should  be  checked  to  determine  whether  equilibrium  under  the 
reaction  conditions  is attained,  even  though  the  residence  time  of  the gas 
before  reaching  the  specimens  may  be  sufficiently  long. 
33 Considerable  progress  has  been  made  towards  elucidating  the  interactive 
effects  of  stress,  temperature,  environment  and  compositional  variables. 
Within  a  few  years,  JRC  Pet ten  has  achieved  an  i nternat ion  a l  reputation 
from  their  studies  in  this  field.  The  quality  of  the  work  is  high  and 
reflects well  on  both  the  high  technical  standard of  the  staff  and  the 
excellence  of  the  facilities.  In  particular  we  are  impressed  with  the 
quality  and  standard  of  scientific  interpretation  of  the  results  which  we 
consid~r are  and  will  be  relevant  to  industrial  processes. 
The  Panel  recommends  that  more  attention should  be  paid  to the  exposure  of 
specimens  in  industrial  conditions  not  only  to  ensure  closer  liaison  with 
industry  and  the  reality  of  its  problems  but  also  to  obtain "calibration" 
points  for  the  matrix  approach.  Perhaps  a  dual  programme  strategy  should  be 
adopted  to correlate  laboratory  and  industrial  corrosion test  performance. 
In  assessing  laboratory  thermal  fatigue  behaviour,  the  Panel  suggests  that 
the  range  of  heating  and  cooling  rates  experienced  in  industrial  situations 
should  be  simulated.  The  high  rates obtained  by  the  fluidised  bed  technique 
have  limited  relevance  to  fossil  fuel  conversion  processes. 
We  approve  the  activity  concerned  with  evaluating  and  understanding  the 
behaviour  of  protective  coatings  supplied  from  outside  sources.  As  it 
appears  likely that  those  components  experiencing  the most  severe  corrosion 
in  service  will  be  protectively  coated,  consideration  should  be  given  to 
increasing  the  effort  on  this topic,  perhaps  concurrently  with  the  planned 
work  on  sulphur-containing  solid deposits. 
Thermal  and  mechanical  stress  cycling  are  rightly  an  essential  feature  of 
the  investigations.  We  suggest  that  the  significance of  corrosion  cycling 
e.g.  oscillating partial  pressures of  oxygen  which  can  occur  in  fluidised 
bed  coal  combustion  should  be  examined. 
It  appears  to  the  Panel  that  the  effort  devoted  to  basic  research  into 
mechanisms  and  the  metal  physics  of  behaviour  is  limited  compared  to that 
on  phenomenological  studies.  We  suggest  that  more  effort  be  devoted  to  such 
aspects  before  the  final  year  of  the  1984-87  programme. 
34 (iii)  Determine  the  practical  contribution of  the  results  of  the  programme 
to  Community  objectives  and  to  the  socio-economic  development  of  the 
Community. 
This  project  is  making  a  growing  contribution  to  Community  objectives, 
particularly  those  concerned  with  better standards  of  measurement,  greater 
reliability  and  improved  safety.  The  broad  cooperation  with  industry  and 
high  temperature  materials  R&D  interests,  particularly  through  the  COST 
programmes,  ensures  that  the  national  i ndust ri es  derive  on-going  benefit 
from  the  project.  Duplication  of  activity  is  avoided  and  cost-shared  R&D 
results  in  national  cost  savings  which  also  accrues  from  the  greater 
certainty  in  material  selection.  The  knowledge  arising  from  the  data 
established  under  controlled  conditions  will  enhance  the  reliability  and 
safety  of  industrial  plant,  particularly  through  improved  material 
selection and  design  codes. 
We  recommend  that  even  clo.ser  liaison  with  industry  should  be  pursued  in 
order  to  maintain  an  early  awareness  of  new  problems  and  consequently  the 
need  for  a  change  in  emphasis  or  direction  of  the  programme,  and  also  to 
ensure earlier exploitation of  the  results  and  of  research  techniques. 
It  is also particularly  important  that  the  controlled  environmental  testing 
in  the  laboratory  reflects  all  the  significant  parameters  of  industrial 
processes. 
(iv)  Evaluate  the  programme  implementation  methodology. 
We  consider  that  the  programme  is adequately  planned  and  we  agree  with  the 
proposed  sequence  of  activities  and  the  milestone  review  procedures.  We 
presume  that  in  the  light  of  any  changes  in  industrial priorities,  revision 
of  the  plan  can  be  quickly  accomplished.  The  Panel  is  conscious  of  the 
complex  nature  of  the  industrial  problems  and  the difficulty  of  addressing 
"typical"  process-conditions,  particularly  when  desulphurisation  is 
incorporated.  While  we  endorse  in principle the  need  for  more  sophisticated 
laboratory tests that  are  closer to  simulating  industrial  practice  we  would 
seek  assurance  that  interpretation  of  the  data  is  not  so  inexact  that  the 
tests  have  only  an  ad  hoc  significance. 
35 <v>  Recommendations  on  ways  of  exploiting  research  results,  on 
improvement  of  management  and  on  the  future  orientation  of  the 
programme. 
The  exploitation of  results  is facilitated  in  several  ways,  notably through 
the  half-yearly  progress  reports,  JRC  Petten  research  reports,  regular 
meetings  with  members  of  COST  programmes,  lectur~s, conferences,  visits to 
and  from  cooperating  bodies,  and  dissemination  of  information via  the  HTM 
data  bank  and  the  Petten  Information  Centre.  The  half-yearly  progress 
report  has  been  modified  and  refined  over  the  past  five  years  and  pays  due 
regard  to  collaborative  activities.  We  approve  the  recent  inclusion  of 
activity  plans  and  milestone  reviews,  and  suggest  that  "the  state  of  the 
art" should  be  described  in  each  report,  which  should  also  indicate  more 
clearly  the  extent  to which  the  planned  objective  for  the  project  has  been 
fulfilled. 
The  future orientation of  the  project  depends  on  the outcome  of  the present 
plan  and  on  changes  in  industrial  priorities  which  may  necessitate  t·he 
introduction  of  new  or  modified  alloys.  The  most  severe  industrial 
conditions  may  well  be  localised  and  require  more  resistant  materials  and, 
more  likely,  improved  coatings.  We  consider that  greater attention should 
be  paid  to the design  of  the  composite  i.e.  substrate plus  coating,  and  its 
selection should  be  related to specific  rather  than  typical  processes. 
36 Annexe  5 
PROJECT  2  - STUDIES  ON  SUB-COMPONENTS 
Nature  and  scope 
The  general  objective  of  this  engineering-related  project  is  "to  make  the 
mechanistic  understanding  and  property data  generated  by  materials  research 
applicable  to  design  and  analysis  of  plant  components".  Although  plant 
components  in  high  temperature  service  frequently  experience  creep  under 
multi-axial  stresses  and  environmental  corrosion,  design  criteria  are 
largely  based  upon  empirical  extrapolation  of  much  simpler  test  data.  In 
order  to  convert  simplified test  data  <e.g.  on  uniaxial  creep  and  simulated 
environmental  corrosion)  to  the  design  parameters  applicable  to  the  more 
complex  service  conditions  experienced  by  critical  sub-components  such  as 
pipes,  bends,  intersections  and  welded  tubes,  a  versatiLe  mathematical 
methodology  is  needed.  Validation  of  the  methodology  must  be  supported  by 
verification  (bench-mark)  tests.  The  project  is  concerned  with  studies  that 
will  predict  the  creep  behaviour  of  tubular  components  under  four 
"constraints",  viz  multi-axial  Loading,  gaseous  corrosion,  thermally 
induced  Loads  and  welded  discontinuities,  examined  singly  and,  in  selected 
cases,  superimposed.  As  shown  in  Annex  3,  its  resources  are  small  compared 
to  the  other  two  study  projects. 
The  work  has  been  in  progress  since  1980.  During  the  1980-83  period,  it 
concentrated  on  building  up  and  consolidating  advanced  testing facilities, 
for  example,  for  internal  pressure  testing  and  exposure  to  chemically 
aggressive  gases,  and  the  development  of  techniques  for  high  sensitivity 
axial  and  diametral  creep  measurement. 
The  1984-87  programme  is  concerned  with  the  execution  of  an  experimentaL 
programme  using  these  facilities  and  with  comparing  the  multi-axial  creep 
performance  of  tubular  specimens  with  uniaxial  creep  behaviour  determined 
both  in  the  first  project  (Studies  on  Steels  and  Alloys)  and  by  external 
sources.  It  comprises  four  activities  corresponding  to  the  above  four 
"constraints",  each  with  its own  objective.  The  first  is  concerned  with  the 
correlation of  the  uniaxial  creep  behaviour  of  tubular  specimens  with  that 
37 of  conventional  test  specimens,  and  its  extension  to  multi-axial  loading 
behaviour  of  tubes  subjected  to  internal  gas  pressure  and  to  combined  axial 
loading  and  internal  pressure,  followed  by  analysis  of  the  creep 
constitutive  equations.  The  second  activity  involves  assessing  the 
influence  of  gaseous  corrosion  (carbon/oxygen/sulphur)  on  the  correlation 
of  uniaxial  and  multi-axial  creep  behavour.  Both  these activities  are  on-
going  and  employ  the  same  material,  Alloy  800H.  The  third  activity is an 
investigation of  the  effect of  thermal  loading  on  the  creep  behaviour  of  a 
tubular  sub-component,  the objective  being  the  design  and  construction of  a 
special  thermal  gradient  test  rig.  The  design  feasibility  study,  conducted 
jointly with  JRC  Ispra,  commenced  in  1985.  The  fourth  activity is  concerned 
with  predicting  the  creep  behaviour  of  welded  tubular  sub-components  using 
hypothetical  data  and  the  analytical  methods  developed  in  the  first 
activity,  with  some  selected verification  testing.  This  work  has  not  yet 
begun. 
Evaluation 
(i)  a.  The  extent  to  which  the  objectives  of  the  project  have  been  met. 
At  the  conclusion  of  the  1980-83  programme,  two  of  the  required  four  test 
cells  were  operational  and  the  other  two  awaited  delivery  of  parts. 
Sufficient  creep  measurements  had  been  made  on  alloy  800H  to  show  that  the 
extensometry  systems  were  sensitive  enough  to  measure  creep  rates  down  to 
10-9  per  sec,  and  to  indicate  that  variable  creep  rates  resulted  from 
geomet rica l  differences  in  the  test-pieces  (tubes  and  miniature  specimens 
taken  from  the  tube  walls)  subjected  to  axial  Loading  in  air  at  900°  and 
1,000°C. 
The  objective  of  the  1984-87  programme  has  not  yet  been  fulfilled  because 
only  interim  data  have  been  obtained  for  the  first  two  activities,  and 
special  analytical  techniques  and  experimental  equipment  have  yet  to  be 
developed  for  the  third  and  fourth  activities.  However,  in  the  first 
activity,  uniaxial  creep  testing  in  air  and  correlation  studies  for  tube 
and  bar  specimens  have  been  completed,  and  creep  curve  analyses  for  the 
mathematical  correlation of  these data  have  been  made.  Geometry  dependence 
has  been  confirmed,  although  the  major  contributing  factor  (e.g.  oxidation 
or  ductility)  has  not  yet  been  elucidated.  Unexpectedly,  the  creep 
38 performance  of  tubes  was  considerably  superior  to  that  of  bar  ;  re-heat 
treatment  of  the  tubes  to  remove  dislocation  networks  and  produce  similar 
creep  properties  to  bar  will  be  necessary.,  The  parallel  study  of  multi-
axial  testing  by  internal  pressurisation,  with  and  without  axial  loading, 
of  tube  specimens  in  air  is  well  underway  and  on  target  for  achieving  the 
comparison  of  bench-mark  data  with  analytical  predictions.  In  the  second 
activity,  corresponding  multi-axial  tests  to  determine  the  influence  of 
corrosion  superimposed  on  mechanical  stress  have  commenced  using  pre-
carburised  tubes.  The  beneficial  effect  of  carburisation  on  creep 
ductility,  and  its  temperature  dependence  has  been  demonstrated.  Further 
work  is  needed  to  obtain  a  better  mechanistic  understanding  of 
carburisation on  deformation  and  fracture.  Work  has  not  yet  started on  the 
influence  of  simulated  industrial  environments  (C-O-S)  on  uniaxial  or 
multi-axial  creep  behaviour  of  tubes  but  is  scheduled  for  1986  and  1987. 
The  resources  for  the  project  appear  to  be  adequate  to  meet  the 9bjectives 
of  the  four  activities and  the  generalised objective of  the  project  viz.  to 
provide  a  methodology  for  design/analysis.  Such  a  methodology  applies  to  a 
simple  component,  namely  a  tube.  The  outcome  of  the  work  is  not  necessarily 
relevant  to  the  solution  of  industrial  plant  problems.  Component  failures 
are  invariably associated  with  more  complex  geometries  (bends,  bottlenecks, 
convergences,  junctions),  structural  constraints  (restrained  thermal 
expansion,  thermal  stresses arising  from  differences  in  thermal  expansion 
of  adjacent  materials,  including  weldments),  fluid  dynamics  (recycling, 
vortices)  as  well  as  steady  and  transient  temperature  variations  within  the 
component.  A  programme  that  would  s i gni fi cant ly  reduce  the  incidence  of 
industrial  plant  failures  would  involve  a  thorough  analysis  of  specific 
cases  and  a  simulation  of  the  conditions  in  an  engineering  circuit  in  which 
the  relevant  components  are  installed and  the  events  leading  up  to failure 
closely  monitored.  In  our  view,  the  present  project  provides  a  generalised 
response  to  the  problems  of  industry,  i.e.,  a  starting  point  for 
establishing  correlations  with  other  more  specific  parameters  of  plant 
components. 
39 Ci)  b.  Role  played  by  JRC  at  European  Level. 
This  project  is  well  integrated  into  the  COST  501  project  on  multi-axial 
creep  in  corrosive  environments  and  uses  the  common  COST  501  material 
(Alloy  800H)  and  agreed  test  temperatures.  Collaboration  with  five 
participating countries  is  strong.  Contribution  to  the  BRITE  programme  will 
be  made.  A significant  part  of  the  work  contributes  to  two  doctoral  theses 
at  JRC  Petten. 
The  Panel  considers  that,  in  Europe,  JRC  Petten  is  conducting  pioneering 
research  in  multi-axial  creep/  corrosion  interactions.  Their  work  embraces 
not  only  the  provision  of  valid  material  data  on  sub-components  but  also, 
through  the  development  of  complex  computations,  serves  to  enhance  existing 
codes  of  practice  for  the  design  of  plant  components  and  thereby  improve 
plant  reliabiLity.  Further  reduction  in  the  incidence  of  plant  faiLures 
would  require  a  more  comprehensive  programme  that  is a  closer  approximation 
to  reality. 
Cii)  Appraise  scientific  and  technical  contributions  of  the  programme  in 
relation  to  its  objectives,  including  the  qualjty  of  the  work  and 
the  relevance  of  the  results obtained. 
The  Panel  agrees  with  the  strategy  adopted  for  fulfilling  the  objectives  of 
the  activities  in  this  project  and  with  the  decision  to  employ  a  single 
alloy  in one  form  (i.e.  tubular).  The  high  quality  of  the  work  is  reflected 
not  only  in  the  sophisticated test  equipment  and  the  high  accuracy  of  creep 
measurement  Cwhi ch  proved  necessary  for  the  smaLL  changes  of  di amet ra L 
strain  incurred  at  Low  stresses),  but  also  in  the  analysis of  creep  curves 
and  of  temperature  dependent  effects. 
The  early  results  are  already  relevant  to  industry  - the  importance  of 
geometry  and  the  beneficial  effects  of  carburisation  have  been 
demonstrated.  We  expect  that  the  major  contribution of  the  work  will  be  in 
reducing  the  ad  hoc  nature  of  design  by  improving  design  codes  of  practice 
as  a  consequence  of  the  fresh  insight  into  geometry- and  temperature-
dependent  effects  of  creep  behaviour  under  complex  Loads  and  simulated 
industrial  environments. 
40 ( i i i)  Determine  the  practical  contribution  of  the  work  to  Community 
objectives  and  to  the  socio-economic;  development  of  the  Community. 
The  techniques  of  measurement  and  the  predictive  methodology  arising  from 
this  project  will  contribute  to  better  standards  of  measurement,  and, 
through  improved  design  codes,  to  more  efficient,  reliable  and  safer 
equipment  in  industry.  As  in  the  case  of  Project  1,  we  again  recommend 
closer  liaison  with  industry  to  ensure  that  any  revisions  in  industrial 
practice  and  operating  conditions  are  quickly  incorporated  in  the  project 
and  that  EC  industry  is  made  aware  as  early  as  possible  of  relevant 
findings. 
(iv)  Evaluate  the  programme  implementation  methodology. 
We  agree  with  the  planning  of  the  programme  and  the  sequence  of  activities 
that  progressively  involves  a  simulation  of  the  more  important features  of 
the  industrial  environment. 
(v)  Recommendations  on  ways  of  exploiting  research  results,  on 
improvement  of  management  and  on  the  future  orientation  of  the 
programme. 
Since  this  project  is  complementary  to  Project  1,  the  same  comments  on 
exploitation  of  the  results  apply.  In  due  course  consideration  should  be 
given  to presenting the  findings  to an  invited  audience  of  plant designers, 
manufacturers  and  operators,  perhaps  under  the  auspices  of  COST  501. 
The  four-activity  programme  is  ambitious  and  no  doubt  further  bench-mark 
testing  wilL  be  required  for  the  third  and  fourth  activity,  and  perhaps 
also  for  the  second  activity if  tests with  intermediate  values  of  bi-axial 
loading  prove  necessary.  The  future orientation of  the  work  will  depend  on 
the  outcome  of  the  predictive  methodology.  If  this  is  of  significant  but 
Limited  value,  it  may  be  undesirable  for  JRC  Petten  to  pursue  researches 
that  are  incraesingly phenomenological,  for  example,  exploring  the effects 
of  stress  and  strain concentrations,  residual  stresses  (equivalent  to  those 
induced  by  cold  or  warm  working  during  fabrication),  Large  local 
temperature  variations  (hot  spots).  Extension  of  the  fourth  activity would 
41 require  careful  consideration,  bearing  in  mind  factors  such  as  weld 
quality,  heat  affected  zones,  anisotropy  of  microstructure  and  its relation 
to  Loading  direction,  stress  relieving  heat  treatments. 
We  recommend  that  JRC  Petten  considers  an  extension  of  the  project  to 
incLude  other  sub-components  and  therefore  the  probable  involvement  of 
other  aspects  of  a  geometric,  structural or  fluid  dynamic  nature. 
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PROJECT  3  - STUDIES  ON  ENGINEERING  CERAMICS 
Nature  and  Scope 
The  declared objectives  of  this project  are  : 
-to develop  the  lifetime  prediction  methodology  of  ceramic  components  in 
severe  environments  <high  temperature,  corrosive  and  under  mechanical 
load),  and 
-to develop  guidelines  for  the  processing of  more  reliable materials. 
The  project,  established  after  a  careful  review  of  the  R&D  needs  of  the 
Community  and  with  due  regard  to  the  JRC  resources  and  capabilities,  was 
integrated  into  the  Petten  1984-87  programme.  Its  objectives  will  be 
achieved  by  a  determ.ination  of  the  mechanical  and  corrosion  resistant 
properties of  engineering  ceramics  and  ceramic  composites,  and  by  studying 
the  processing  parameters  that  determine  the  microstructure  and  also  the 
mechanisms  that  govern  high  temperature  behaviour  in  aggressive 
.environments. 
The  project  is divided  into  three  subactivities 
- Production  Research, 
- Corrosion  Evaluation, 
- Mechanical  Properties. 
For  the first  phase  of  the  project  silicon nitride  has  been  selected as  the 
main  ceramic  type  material  to be  investigated. 
The  project  expenditure  on  capital  and  running  costs  and  contracts  was  704 
kECUs  in  1984  (i.e.  about  half  the  total  HT  programme  costs).  A total of  10 
research  staff  (N 20%  of  the  total  HT  effort)  were  engaged  in  the  project 
during  1984-85. 
43 Evaluation 
At  the  date  of  examination  <summer  of  1985)  by  the  Evaluation  Panel,  this 
project  has  been  underway  for  some  18  months  during  which  time  the 
faciLities  for  siLicon  nitride  sample  production  have  been  designed  and 
established,  first  samples  from  other  producers  have  been  tested  and  most 
of  the  environmental  equipment  has  been  acquired.  Several  testing 
·techniques  have  been  deveLoped,  sometimes  after  adapting  and  extending 
existing facilities.  Consequently,  only  Limited  experimental  data  are  as 
yet  available.  It is  therefore  too  early  to  make  definitive  statements  on 
the  project,  using  all  the  suggested criteria for  evaluation. 
(i)  a.  Extent  to which  the objectives  of  the  project  have  been  met 
The  objectives  being  cLaimed  for  the  project  are  great  and  probabLy  too 
ambitious.  Within  the  resources  available and  within  the  time  scale of  the 
project,  it is  Likely  that  only  a  tentative methodology  can  be  proposed  for 
the  Life-time  prediction of  ceramic  components.  For  example,  the  effects of 
specimen  geometry,  surface  condition  and  cyclic  Loading  will  require  an 
extension  of  the  project.  Only  a  Limited  exam~nation  of  compositional 
variables  will  be  possible  in  the  processing  studies. 
In  this  respect  one  also  has  to  keep  in  mind  that  among  the  various  ceramic 
research  Laboratories  (some  of  these  with  quite  an  experience  in  the  field 
of  silicon  nitride)  the  JRC  Petten  is  a  newcomer  and  in  the  cooperation 
with  those  Laboratories  up  to  now  is  stiLL  a  "junior  partner"  whose 
qualification  has  to be  proven.  The  Panel  believes  that  within  some  years 
JRC  Petten  may  achieve  a  position  among  the  Leading  institutes  in  the  field 
of  engineering  ceramics,  but  close  cooperation  with  research  institutes and 
i ndust ri es  is  needed.  In  these  respects  the  deveLopment  of  the  project 
should  be  carefully  considered  during  the  next  few  years. 
The  Panel  agrees  with  the  approaches  taken  to  fulfil  the  project's 
objectives.  Preliminary  data  have  . been  obtained  on  the  effects  of 
controlled  environments  in  the  absence  of  stress,  and  on  the  strength  and 
creep  behaviour  in  air and  in  vacuum  respectively.  The  panel  agrees  that  it 
is  necessary  to  determine  the  effects  of  individual  environments  in  both 
the  presence  and  the  absence  of  stress  in  order  to elucidate the  mechanisms 
44 of  corrosion  as  well  as  to  provide  meaningful  data.  Such  elucidation  is of 
limited  value  unless  the  material  is  well  characterized  and  also  well 
controlled  in  its preparation.  We  approve  the  collaboration  with  a  research 
institute  in  order  to  determine  the  effect  of  processing  variables  on 
microstructure  and  properties. 
(i)  b.  Role  played  by  JRC  at  European  level 
The  JRC  role  in  this activity  can  be  both  direct  and  catalytic.  We  expect 
its  coordinating  role  will  be  strengthened  with  increase  in  its  authority 
as  a  Community  source  of  know ledge  and  expertise  on  the  behaviour  of 
ceramics  in  aggressive  environments. 
(ii)  Appraise  scientific  and  technical  contributions  of  the  programme  in 
relation  to  its objectives,  the quality of  the  work  and  the  relevance 
of  the  results  achieved 
We  consider  that  the  existing  and  proposed  facilities,  when  taken  in 
conjunction  with  the  bilateral  and  multi-lateral  collaborative  actions  so 
far  taken,  will  be  adequate  for  carrying out  the  experimental  R&D  programme 
and  will  be  a  good  basis  for  the  achievement  of  the objectives,  albeit on 
an  extended  time-scale.  We  are  impressed  with  the  quality  of  the  research 
so  far  conducted  - for  example,  the  development  of  reproducible  strength-
measuring  techniques  that  are  essential  for  the  provision  of  meaningful 
data  on  the  strength distribution of brittle materials.  The  emphasis  on  the 
importance  of  microstructure  and  associated  techniques  of  examination,  and 
on  the  mechanisms  of  environmental  attack  under  stress  ensures  that  there 
is a  good  balance  between  basic  and  applied  research  in  the  programme. 
(iii)  Determine  the  practical  contribution  of  the  results  of  the  programme 
to  Community  objectives  and  to  socio-economic  development  of  the 
Community 
Although  it  is  too  early  to  comment  on  the  practical  contribution  of  the 
results  to  Community  objectives,  it  is  highly  probable  that  the  national 
industries  will  benefit  from  the  increased  knowledge  that  will  give  added 
value  to  national  programmes.  This .increased  knowledge  of  materials  under 
stress  in  corrosive  conditions  will  help  to  increase  the  reliability  and 
safety  of  i ndust rial  plants.  Improved  techniques  of  measuring  mechanical 
45 properties  will  lead  to  better  standards  of  measurement.  The  output  from 
this  project  may  also  have  an  important  influence  on  material  selection -
the  wrong  choice  of  material  can  easily negate  potential  savings  in energy 
and  material  costs,  particularly  if  the  weakness  of  the  material  is  not 
revealed until  the  operational  stage of  the  plant. 
Under  DG  XII,  JRC  Petten  is  associated  with  the  multi-collaborative 
programme  on  Raw  Materials  (Technical  Ceramics)  and  has  contributed  to  the 
evaluation  of  proposals  on  engineering  ceramics  for  BRITE.  More  recently, 
proposals  on  collaborative  schemes  for  the  Stimulation  of  European 
Cooperation  and  Scientific and  Technical  Interchange  have  been  made.  Thus, 
although  the  project  is  in  an  interim stage,  the  knowledge  and  expertise of 
Petten staff are  already  being  sought,  and  approaches  have  been  made  to  use 
the  facilities. 
The  links  with  national  programmes  are  promising  but  need  to  be  reinforced, 
particularly  through  cost-shared  programmes  such  as  BRITE  where  the 
catalytic  role  of  Petten  could  be  beneficial  and  ensure  quicker  industrial 
exploitation  of  the  results.  We  would  like  to  see  stronger  industrial 
liaison  in  order  to  increase  industrial  awareness  of  the  project  and  to 
ensure  that  plant  environments  are  characterised  an~ truly  simulated  in  the 
Petten  laboratories. 
(iv)  Evaluate  the  programme  implementation  methodology 
The  programme  appears  to  be  adequately  planned.  Three  activities  viz. 
production  technology,  corrosion  properties  and  mechanical  properties  are 
being  conducted  in  parallel.  While  the  last  two  are  clearly  inter-related, 
integration  with  the  production  technology  aspect  is  not  apparent  in  the 
plan. 
(v)  Recommendations  on  ways  of  exploiting  research  results,  on 
improvement  of  management  and  on  the  future  orientation  of  the 
programme 
It  is  premature  to  comment  on  exp loi tat  ion  of  results.  Closer  links  with 
manufacturing  and  user  industries  during  the  project  will  ensure  early 
exploitation.  There  is a  need  to pursue  contacts  with  industries  initially 
46 reluctant  to  cooperate  there  may  be  a  change  of  heart  when  such 
industries  appreciate  the  value  of  the  knowledge  and  expertise  acquired 
progressively  during  the  project. 
Careful  consideration  needs  to  be  given  to  the  future  orientation  of  the 
project  because  of  its  potentially  large  scope,  for  example  (a)  its 
extension  to  the  evaLuation  of  static  and  dynamic  fatigue  under  both 
mechanical  and  thermal  loading,  (b)  the  evaluation of  more  complex  silicon 
nitrides  <such  as  Si-AL-O-N  compounds)  and  of  composites,  (c)  the 
processing  variables  involved  in  the  fabrication  of  composites,  (d)  crack 
propagation  characteristics  of  ceramics,  especially  composites.  As  JRC 
Petten  becomes  more  involved  in multi-lateral  collaboration,  we  would  hope 
that  its  role  will  include  the  design  of  critical  experiments  for 
evaluating  materials  and  thereby  reduce  the  cost  of  comprehensive 
assessments. 
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PROJECT  4  - HTM  DATA  BANK 
Nature  and  scope 
This  project  is  a  follow-up  of  the  development  of  a  pilot  data  bank  of 
mechanical  properties  which  has  been  implemented  by  the  HTM-group  of  the 
Petten establishment,  in  cooperation  with  the  Ispra  computing  centre. 
As  stated  in  the  Technical  Description  of  the  Multiannual  Programme  of  the 
Joint  Research  Centre  the  second  phase  of  this  project  has  as  main 
objectives  : 
-the utilisation of  the  data  base  for  the  dissemination of  material  data 
by  intermediate  <off-line)  and  interactive  <on-line)  routes  ; 
- the  extension of  the  data  base  to  other  materials  and  to  other 
properties  ; 
- the  evaluation,  critical assessment  and  standardisation  of  materials 
properties  data  obtained  from  various  industria.l  and  scientific 
sources,  Community  programmes  such  as  the  HTM  programme  itself and  from 
COST  concerted actions. 
In  the  first  phase  of  the  project  only  raw  data,  without  assessment  or 
evaluation  have  been  taken  up  in  the  bank.  One  of  the  reasons  for  this 
decision  was  that  real  assessment,  selection  and  evaluation  are  only 
possible  when  sufficient  data  have  been  collected.  Also  the  criteria  for 
selecting particular data  are  not  easily available or generally  accepted. 
Evaluation 
At  the  beginning  it  should  be  noted  that  the  real  value  of  a  data  bank  can 
only  be  assessed  when  it  is  more  or  less  complete  and  when  a  user's 
interface is  available.  As  on  the  other  hand  such  a  data  bank  can  only  be 
built  up  piece  by  piece  this  means  that  a  complete  evaluation  is  not  yet 
possible. 
48 The  original  objectives  of  this project  have  in  a  large  measure  been  met  : 
it  has  been  demonstrated  that  both  entering  and  retrieving  data  in  various 
forms  is possible,  and  on-line  interaction  has  been  realized.  The  content 
is  continually  being  extended  and  the  Panel  noted  with  satisfaction  that 
both  the  number  of  alloys  on  which  data  are  available  in  the  bank  and  the 
number  of  properties  have  been  increased  during  the  last  year.  In 
particular  the  introduction of  corrosion properties  in  the  Data  Bank  is of 
great  importance. 
The  extension  of  the  scope  of  the  Data  Bank  to other  types  of  materials  is 
being  studied  at  present  by  evaluating  the  possibility of  including  ceramic 
materials.  This  would  mean  more  than  just  an  extension  :  certain parts  of 
the  set  up  and  of  the  software  have  to  be  revised  in  that  case.  The  Panel 
notes  that  this  study  is  of  great  importance  as  the  value  of  the  Data  Bank 
would  increase  enormously  if  the  scope  could  be  widened  to  other groups  of 
materials,  albeit  less  comprehensively  than  for  alloy 800H. 
Another  point  which  was  noted  with  satisfaction  by  the  Panel  is  that  there 
is  extensive  contact  with  the  participants  of  the  COST  501  concerted 
action.  This  interaction  both  results  in  more  data  becoming  available  and 
in  the  use  of  the  data  by  these  participants.  Application  programmes  for 
lifetime  prediction  calculations  in  the  framework  of  the  COST  SO  and  501 
concerted  actions  are  being  developed  and  further  work  on  these  and  on 
evaluation  programmes  certainly  must  be  continued. 
This  also  points  to  the  necessity  of  intensifying  the  efforts to  obtain a 
good  user  interface.  The  Panel  has  noted  that  by  the  end  of  1985  it  will 
become  possible  for  external  users  to  work  with  the  Data  Bank.  Only  after 
their experiences  have  become  available  is a  real  evaluation possible.  The 
resources  at  Pet ten  and  Ispra  for  this  project  have  been  adequate  s i nee 
1984  but  they  need  to  be  increased  as  the  data  base  expands  to  include  a 
wider  range  of  materials  and  assessment  of  raw  data. 
The  role  played  by  the  Petten  establishment  at  the  European  level  is 
certainly satisfactory.  This  project  is perhaps  the  most  supranational  of 
all activities  conducted  at  Petten  and  is  as  such  a  typical  Community  type 
of activity.  It certainly fits  in  the. framework  of  the activities  conducted 
49 by  DG  XIII  directed  at  a  joint  European  materials  data  system  with  which  a 
cooperation  has  already  started.  In  this  regard  ,  the  well  prepared and 
well  received  symposium  held  at  Petten  in  November  1984  was  very  timely. 
The  scientific  and  technical  contribution  of  the  Data  Bank  project  in 
reLation  to  its  objectives,  incLuding  the  quaLity  of  the  work  and  the 
relevance  of  the  results  obtained  can  at  the  moment,  for  reasons  already 
given  above,  only  partly  be  assessed.  The  ~uality of  the  work  as  such  is 
·certainly  very  good  when  one  compares  the  results  obtained  so  far  in 
relation  to  the  very  Limited  man-power  which  has  been  available.  Because 
the  original  objective  of  setting-up  a  pilot  project  to  show  the 
feasibiLity  of  the  ideas  put  forward  in  the  programme  proposal  has  been 
reached  the  Panel  concludes  that  this  project  has  made  a  positive 
contribution  in  this  field  with  probably  very  relevant  results  for  the 
users  of  this  system. 
The  practical  contribution  to  Community  objectives  and  to  the  socio-
economic  development  of  the  Community  is still  Limited.  As  the  scope  of  the 
Data  Bank  is  increased  and  as  the  user  interface  is  developed  there  is  no 
doubt  that  this  project  will  give  a  substantial  contribution  to  industrial 
activities  in  the  High  Temperature  Materials  field.  It  is  to  be  expected 
that  many,  and  in  particular  the  smaller  industries  who  are  not  able  to 
collect  sufficient  data  themselves,  will  make  use  of  the  possibilities  of 
this  Data  Bank. 
The  implementation  methodology  of  this  part  of  the  programme  is  certainly 
satisfactory.  Not  only  has  the  Data  Bank  been  set  up  and  is operative  now, 
the  participants  have  also  contributed  to  the  Literature  in  this  field  and 
have  organized  an  important  symposium.  The  Latter  has  already  resulted  in 
the  above-mentioned  activity  of  DG  XIII  in  the  field  of  a  European 
materials data  system. 
The  PaneL  Likes  to  give  some  recommendations  concerning  ways  to  further 
exploit  the  results  and  the  future  orientation of  the  programme.  As  noted 
several  times  above  the  real  value  of  the  Data  Bank  can  only  be  realized 
after the  following  conditions  have  been  met  : 
- the  content  has  to  be  increased  by  incorporating  data  on  more  alloys 
and  more  different  properties  of  these  ; 
50 - the  scope  of  the  content  has  to  be  increased  by  extension  to  other 
types  of  materials  ; 
- an  efficient  and  good  working  user  interface  with  appropriate 
application  programmes  must  be  realized as  quickly  as  possible  ; 
- the  evaluation  programmes  must  be  developed  to critically evaluate  the 
data  present  in  the  Data  Bank  in  order  to  make  it possible  for  users  to 
obtain  selected  and  typical  data. 
In  order  to  make  it  possible  to  achieve  these  objectives  the  man-power 
available  for  this  part  of  the  programme  should  be  increased,  e.g.  by  a 
contribution  from  the  DG  XIII  activity. 
Because  of  the  high  commercial  value  of  this  activity  to  industry  another 
possibility would  be  to  obtain  the  interest  and  cooperation  of  a  commercial 
firm  working  in  the  field  of  Information  Technology  (such  as  firms  which 
are  now  dealing  with  bibliographical  Data  Banks  or  other  types  of  factual 
Data  Banks). 
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PROJECT  5  - HTM  INFORMATION  CENTRE 
The  objectives  of  the  information  centre, originally  conceived  in  1975,  are 
to  provide  an  information  service  to  the  European  High  Temperature 
Materials  Community,  to  identify  and  evaluate  technological  trends  and  R&D 
requirements,  and  to promote  R&D  cooperation  in materials  associated with 
HTM  technologies.  The  strategy  is  expressed  in  four  activities  viz. 
meetings  (conferences,  symposia,  workshops  and  expert  discussion  groups)  ; 
R&D  assessment  and  analysis  (preparation  of  topical  reviews  on  the  state-
of-the-art  of  materials  used  in  conventional  and  advanced  high  temperature 
technologies,  identification  of  problem  areas  and  the  evolution  of  R&D 
requirements)  ;  promotion  of  cooperation  <establishment  of  weighting 
factors  concerning  research  priorities,  definition  of  programmes,  prepa-
ration  and  initiation  of  collaborative  schemes),  and  the  HTM  information 
base  <coLLection,  storage  and  di ssemi nation  of  HT  reLevant  information 
concerning  R&D  programmes,  organisations,  experts  and  materials). 
During  the  1980-83  programme,  a  total of  11  meetings  were  held,  involving 
some  200  presentations  and  700  participants,  the  proceedings  of  most  of 
which  were  published  commercially.  This  commitment  was  well  maintained  in 
the  present  programme.  The  experimental  activities  in  Petten were  reflected 
in  the  subject  matter  of  the  meetings,  the  workshop  on  silicon  nitride 
based  materials  being  particularly  timely.  Fourteen  R&D  studies  of 
materials  for  advanced  industrial  processes  and  state-of-the-art  surveys  on 
specific  materiaLs  have  been  prepared  under  externaL  cent ract,  and  have 
mostly  appeared  in  open  publications which  have  been  well  received. 
A survey  on  "Requirements  for  High  Temperature  Materials  R&D  for  Industry 
and  Energy  - and  Future  Prospectives"  wiLL  shortly  be  published.  The 
computerised  information  service  has  made  information  available  to  a 
progressiveLy  wider  range  of  users  of  HTM  and  is  in  constant  use  as  a 
reference  source  on  corrosion,  mechanical  properties,  alloy  production  and 
processing,  and  ceramics. 
52 In  the  present  programme,  there  is  greater  emphasis  on  the  promotion  of 
cooperation  on  behalf  of  the  Commission.  The  Centre  has  coordinated 
managerial  and  technical  assistance  to  t,he  shared-cost  actions  BRITE  COG 
XII-C)  and  Raw  Materials-Technical  Ceramics  (DG  XII-G). 
The  Panel  considers  that  the  objectives  of  the  project  are  being  met  and 
that  the  roles  of  the  Information  Centre  in  providing  reliable  information 
and  data,  in  proposing  R&D  requirements,  in  catalysing  cooperative actions 
and  in  coordinating  research  actions  for  the  Commission  are  being  seriously 
fulfilled.  We  are  particularly pleased  with  the  activity on  the  integration 
of  Commission  programmes  with  relevant  external  national  bodies-
producers,  users,  R&D  institutes,  universities  and  other  educational 
establishments  and  technical  societies pertinent  to  the  HTM  field. 
We  consider  the  quality  and  relevance  of  the  output  to  be  very  good,  and 
its  practical  contribution  to  Community  objectives  and  to . the  socio-
economic  development  of  the  Community  is  positive.  We  have  no  doubt  about 
the  importance  of  the  Information  Centre  with  respect  to  both  the  internal 
JRC  programme  and  external  collaborative  programmes,  and  about  its benefit 
to  smaller  industries  and  to  the  newer  members  of  the  EEC.  Its  resources 
appear  to  be  adequate,  although  they  may  be  stretched as  commitments  to  the 
growing  number  of  collaborative  materials-oriented  EEC  projects  increases. 
Assuming  that  a  staff  age  structure  problem  exists  or  manifests  itself  in 
Petten,  we  suggest  to  management  that  older  experienced  scientists  should 
be  transferred  to  information  technology  duties.  We  have  no  constructive or 
critical  comment  to  make  regarding  the  implementation  methodology  of  the 
Information  Centre  or  on  the  exploitation  of  results  which  we  consider 
admirable. 
We  are  pleased  to  see  that,  in  the  context  of  high  temperature 
applications,  materials  are  being  broadly  interpreted.  It  appears  to  us 
that  productivity  in  this  activity  could  be  increased  by  intensifying  the 
efforts  related  to  the  main  goals  and  by  expanding  the  targets  to  include  -
in  an  intelligent  and  useful  way  - additional  HTM  information  produced  in 
the  U.S.  and  Japan. 
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